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PERINEAL PROSTATECTOMY VERSUS TRANSURETHRAL 
RESECTION FOR HYPERTROPHY AND CANCER 
OF THE PROSTATE 

HUGH H lOUNG, M D , F A C S , Baltimore, Marylmd 


4 S the author of the original instrument 
/\ for urethroscopic transurethral pro- 
/ \ static resection which now, in one 
^ form or another, has been used in 
thousands of cases, I hesitate to take a stand 
against the widespread use of this procedure 
in all types of hypertrophy of the prostate, 
but I deem it high time to bring forth certain 
facts and experiences which I believe should 
be more generally known 
Soon after the presentation of my “urethro- 
scopic prostatic excisor,” and the revelation 
that certain cases of prostatic obstruction, by 
its use, could be quickly' relieved of chronic 
urmary' obstruction in igog (4) I was tempted 
to extend its use from small bars and con- 
tractures at the vesical neck to greater and 
greater enlargements of the prostate In these 
cases the frequent occurrence of troublesome 
hemorrhage deterred me until in 1911 I 
had constructed in Berlin an electrocautery 
punch instrument with which the prostatic 
masses could be removed by an electrically 
heated loop Later I employed fulguration to 
stop actively bleeding vessels But even with 
this more effective instrument the results did 
not satisfy me in cases of pronounced pro- 

From the James Buchanan Brady Urological Institute, Johns 
Hopkma Hospital 


static enlargement I was forced to admit 
that a clean, thorough, quick enucleation of 
prostatic lobes through the perineum gave 
better results, and that the open operation 
was equally' free from danger and far more 
permanent in its results 

John R Caulk, who had worked with me 
during the development of these transurethral 
instruments, brought out his cautery punch 
instrument in 1921 This was a distmct im- 
provement upon mine and could more effec- 
tively remove large prostatic masses transure- 
thrally Caulk soon became a great enthusiast 
for his transurethral instrument and pro- 
claimed it to the world as the ideal procedure 
for prostatic hypertrophies, large and small 
He followed his first announcement by other 
papers, and his reports greatly' impressed the 
surgical world 

In the meantime, the modification of my 
instrument by William F Braasch was ma- 
terially improved by Bumpus, whose cases of 
prostatic hypertrophy in which he used my 
cold cutting knife added to the widespread 
interest in the transurethral attack upon the 
prostate 

Contemporaneous with the urologists men- 
tioned came Stern (1926) with his fenestrated 
mstrument, similar to my punch instrument, 
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but provided with tn electric loop uhI a of burned tiwue or e*ch*r come iw»\ atvd 
cj-»to*copk: obtcrvwtion to which be hca 3 in« of the eiteraire btnpnwUtfc wound 

gave the name of reseetcacope. The Inttro occurs that locofttlocuce which has lem beU 
inent was fraprtrvTd in iqjS by Tbeodorr up as the hite woi e of the pcriDcal Ofmttcn 
Da\-is who finillx reported a Ic^ aerica ol artuaUj occurs nwre freqocntlT after tran>- 
Then In 1931 Joseph ^IcCarthi urethral resection ai>dfinalJ\ ttat recurrence 
broapht out ha histmmcnt a mDdi&calloo of oi ohstnxnioo or painful Inlcctioru of the 
Stem t ro that he left off m\ fcnetlra. ThU rtmainlnc pjwtatic tlssoe and e\-en caJeulou* 
has been the rtsedoscope empkn-ed nxnl uKnatalWs often bnng pafienu secUnff 
wKldj In 1933 Geribom Thompson added rdlef after i 2 and even 3 transurethral 
to the Braascb Bumpos modlbcatioo of mi resections 

cold cutllnR fenestrated punch instrument Having bided mi time the moment seems 
an ectra tube for a fulgurating srlre to stop opportune to assemble cmrJc facts about the 
bemarrhage Since then Tbotnpson has made \-arioui methods 0/ attacilng nrostalK ob- 
repeated publications of hondredi of cases, structioo and to wagh the different pro- 
demonstrating the umphdtN and efficici of cedores m the balance and compare ih^ I 
the cold “pim^h ana the remartablv km ba\-e anal^ied tbe case hlstorks of afl pa 
mortahti follosring its nse Tbonrpson be lienu (now totaling aoo cases) wtwhaxe come 

came so enthtisiastko\Tr his resalti that soon to the £rad> Urological Institute compfalnlng 
be was proclaiming that bs mrant of Uui of fmpeffcct retails foOtneing transarcthral 
instrument a realh complete prostatectorm resection elsewhere Some ol these were 
could be c&TTKd out iraniarrthraflv so much operated upon bj rescdionlsts ol 00 great 
•0 that be dropped the title of reaection and experience but others came from the largest 
calied the p r o cedure transorethral prodUat chnlca in ibe countn the w s e ctions haviBg 
ectotn\ been done bi operators of wide eipetieoce in 

TboQsandj ol pwostaiics now haxw been theuseof >arioushntTDinenU whicb included 
Ribie^ed to traafurethral operatioos and the cold cutting punch imtrumenti of \otmg, 
their cisei reported In medlcii ^umais In Braasch Bumpitt, sod Thompson, the cauterj 
man> of these artides it has been stoutly punch iastrunent of CanIL, and tbe electrified 
asserted be soom resectKKiIsts that the Ideal lorn rcsector of Stern and McCarthr 
operatrao ior the treatment of prostaUc ob- Tbe mulLrplidt\ erf problems presented b\ 
struetkm large and small benign and malig these potieuts can best be desenbed bv 
nant has been found and that for freedom dlvadJng tbe cases info Ninoos groups (i)be 
from compUcatloQS and spleTidtd olUmate re nign fa\pertroph in which prostatk lobes 
suits, all open operations arc defirutelj infe wrlghing from 50 to 100 grams were enu 
nor and outrocxled. Others franLI\ hasr cleated periu^ prostitcctomv (a) benign 
acktwwledgcd inan> ihortcoanngi and fall bj-perirophT In which projtatic lobes weighing 
urei of transurethral prostatk resection ad from 100 to soo grams were mudeated 
nutting a moTtalilv of 3 to 4 per cent and in (3) bentgo hvpcrtroph) m which prostatk 
the larger prostates an e%Tn higher death lobes weighing over aoo grams were enu 
me (1357) deatrd (4) berugn h\-peTtroph> in which lea 

As tbe \Tarv have passed ra\ feebng of than jo grams were enucleated (0 impcrfcit 
paltmal prWe in the widespread use ol tram- results aSler rejection but prostatectorov not 
urethral resection has given wa\ to a realiza indicated (6) cancer of tbe pro^tat too a 1 
tion that the eothusiasm displaved for Ihit ranced for radical operatxm (7) cwDcerof tbe 
tjpe of surgery upon the oh»tructi« prostate proatat m whl h radical operauoo seemed 
J has gone too far that the liartSQieUind opera to offer a passibBil} ol cure 

tion is Dot cntireli free from danger that the i 0 t tr mart t iintuftlkrtl ml nt rist 
postojrrall T period Is Dot so brief as IS often K*e*r hyfai tfk Mrs vnghtne brt rm 
asserted that nwre or less prolonged con ^emd loo griimsr ar/eufn/ Inordertoprescol 
\alescmce » nevcMaiv before the deri> ma>« the aned i mptom oi whj h these patient 
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Tig I Pali Xo 9973 Lobes enucleated pcnncall>, with 
relief of frequenej and pain following transurethral resec 
tion which had been performed 3'-^ \ears prceiousK 
W eight, 53 grams 

complained, it seems desirable to cite a brief 
abstract of illustrative cases 

In the follownng case in'pertropliied lobes 
weighing 55 grams were enucleated (Fig* 1) 

Case 1 (BUI 25260 ) C E P , aged 70 \cars, 
underwent a transurethral resection dscwhcrc %]/i 
\cars prewousb Eollownng the operation he had 
marked frcqucnci and sea ere burning on unnation, 
and w hen I saw him he was a'oiding 7 times at night, 
and the unne often was tinged wnth blood Examina- 
tion showed a moderatclv enlarged prostate 40 cubic 
centimeters residual unne, no enlargement of the 
median but marked intraurcthral lateral lobes Unne 
cultures showed Stapha lococcus aureus Through 
the penneum I enucleated 2 large lateral lobes and a 
small subtngonal lobe aacighing in all 55 grams 
Pathological report Benign haqiertrophj Conaa- 
lescence a\ as slow, the wound healed in 4 weeks and 
the patient was discharged aaell His physician re- 
ported 2yi a ears later that he aaas well 

In the next case hypertrophied lobes 
weighing 57 grams av'ere enucleated, along 
with calculi aveighmg 10 grams 

Case 2 (BUI 29213 ) C B M , aged 70 a'cars, 
undenaent a transurethral resection elsewhere 2 
a ears prcanously, and follow ing operation he suffered 
from severe infection of the bladder, dasuna, and 
hematuna On examination here he had 42 cubic 
centimeters residual unne H> pcrtrophied lobes 
weighing 57 grams were enucleated pcnncall> along 
avith calculi which weighed 10 grams Pathological 
report Benign hypertrophy and severe prostatitis 
The immediate result was excellent The patient 
was discharged on the 19th dav The wound had 
healed and he was voiding normally His physician 
reported 2>5 years later that the patient was well 

In the next case hypertrophied lobes weigh- 
ing 60 grams were enucleated (Fig 2) 



I ig 2 Pith No 10,011 I ol>cs enucleated pcnneally, 
with relief of hematuria and complete retention of unne 
following trinsurctliral resection 3 years before Weight 60 
grams 

Case 3 (B U I 25498) P B aged 75 x cars, 
underwent transurclhril resection elsewhere 3 
\cars prcviousb On admission here he complained 
of occasional attacks of retention and intermittent 
hematuna 1 he prostate was considcrabh enlarged 
The median lobe had been removed but rounded 
laterals were left behind at the transurethral resec- 
tion The residual unne was 25 cubic centimeters 
Cultures of the unne showed proteus A penneal 
prostatcctomx was done b\ Dr Colston and pros- 
tatic lobes weighing 60 grams were removed 
Pathological report Benign hxpertrophv and 
chronic prostatitis Urethral catheter drainage was 
emploxcd Convalescence was smooth until the 
1 2th postoperative dav, when feces suddenly 
escaped through the penneal incision The patient 
left the hospital m 5 weeks He was voiding freely, 
with good unnan control 

In the next case the patient complained 
chicfl} of incontinence Hypertrophied lobes 
weighing 60 grams were enucleated 

Case 4 (BUI 26051 ) M J B , aged 74 years, 
continued to have marked hesitation, frequency and 
burning as well as dribbling, for 4 vears following 
transurethral resection elsewhere He had 50 cubic 
centimeters residual urine By' means of penneal 
prostatectomy lobes weighing 60 grams were enu- 
cleated Pathological report Benign hvpertrophy 
and chronic prostatitis The w ound healed promptly 
The patient was discharged on the 21 si dayq voiding 
freely , completely' relieved of the pain, but the incon- 
tinence (w hich had follow ed transurethral resection) 
was still present Six weeks later his general condi- 
tion was excellent Unnarv control was better, but 
he still had a slight dnp 

In the next case hypertrophied lobes weigh- 
ing 62 grams were enucleated 

Case 5 (BUI 25672) J L K , aged 67 v ears, 
had had marked frequency of unnation for 8 years 
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^ r»Ck \«.^^77 LobnroodeUtd prmrsDj md 
aSe ran] ralnlai, hb rrMa(fm|«ror)r aadpala tacfa 
fcAi* rd trvrarrtfcrml rrwcljcn jcan fvr\ nofjr 
^rlftt,! crun. 'Kn(bt ctf rakihuta Etan, jKnsM. 


H bad VTwInrfow tncrairetbral Ik 

be«,o«6Tr*r indibeKtood. e«r*brfo»T d 
iwiatai Irat the (hazru od mari/o freqgncr cto* 
UBWd Oa g rninatkm bnv tb« fV'VUt ^ 
freatlv rnlaxir'l Th rvad aJ onu u 4 < nU 
cnbsetm C Itom •bourd (robaarr \ amall 
media lobe «u prwra( aod tbe Utm) M>r* 
marinJIv etUafied. D Cobton earned pen eal 
pn7«t tectonif and tobea el|Ui)( 6 enm ere 
en dmted. riibotockmJ npoct Ben fn beper 
trophy d chrearc pro*UUtr> Tbe paueot *a» 
d tchariTd on tbe eu da Tbe onoo healed 
d lb mole ercelleiit 

In the DCJkt ca*c h^'p(^^trophIed kibeaareigh 
iQg65 pnuTU wereenuHeatea and aUo multiple 
pro<*tlc calculi were rcnvnTd- 

Cu 6 (B I I J14JJ ) X H afed 6 ran. had 
had prt>-UUC Iroow for tnaa ran, and 4 ran 
b^orc d lin'd 00 here be nmlen rot UuMiretbraJ 
revctlon ri-enbere Tbe remit a* mperfeet 
OccavonaTly (be pa«'a^ cd «ou d» aa required 
Recrall) be had atarlnl beiaal na aod coniidet 
iTtntHXi rumination here »bo«rd that tbe pfOk- 
lat nuriedi enlanrrd C aoeopiv ahoaed 
hTpertrophied infooe od maibetD} crB lar 
btaiicWf B pentKaJ proUalrctora I raocteatrd 
piW tl loWt eifbjELC 65 ittub PalbolciiDeal 
report Bcnjini h pertrrph brock pro»iat 
and mullipl catcub Coe ■ak'<e«ce wa ui d 
torv nd ben the patient de^bariTd ca tb 
t da b xbny Dnemal! 

In tbe nc^ caK h\-penrophicd lobesaeiRb 
Inp 6g piaiTU wne ennclcat^ 


C V r (B U I 564 ) W C, iKd 60 ran, 
Buderarot a Iranmrrthnl rr*ecllon 1 n prt 
Eoed) beca »e of frrqoenn od diffieult f< 
urination FoOoal y the operatioo be bail »e\err 
bleed] ec * ben be ret rned home and 00 dm}"Kc 
here b rollered from mariml i»ct na, ri (TicDltj 
and dribbho/ and partial hieonUnenee Eramlna 
boo abemed that Ike port I aa |T«ail> rolarpd 
C Iture of tbe nrine abnaed esdscricUa C qr>»- 
copy (fivicKd no trddnal orfne but cneWdnaU 
proaUU h>peTlTopb au peekeot D perineal 
proatatectoray IcBm effbinit 6<j tcram ere re 
mo\-e«L ratbojofieaj report flenJjtn h>pertropli 
Tbe patieat a dt'etajiced on the at dar fn 
■4rodid roodltJoo n can Uter be reported 
that be u TOtdInx cB. t ofroil IntervaK bat 
that the partiaj [n^tJnence ( heh haJ fiJloaed 
the IranaorTtbiaJ reaction) wa atill pnaenL 

In the next case ht pert rophled lolxi weigh 
mg j» (trana were eoudett^ 

CAsri (BVJ 74f^} >l L. S ge^d^jetrt, 
bad had frTqaenc> a^ tfilTmlly rauboo 7 
Tran befon dmJ^oa brrr ivl be rKkrarat 
tnoMiethral mectloQ dwabere Tbe bond rqt and 
drasrla, boaever enoriTOed after eperatkei On 
adaMoQ bere he bad ma Led freq v eorr and 
fhrcck rp((bd>mJUu C Itore the m 
ateril 1 be rtaidatJ ojine ro nbk eenti 
meten lb Uadder apadty «o oi« cenlJmeteTa. 
EnalMboei boaed fnatir enlarxed pri>t t 
By penneai pce^ialeelom 1) Lknd Leak re 
nw » ^ medunaad Uteni lobra in pwee eifth 
in( r loaifrv raibr>to)rical report Betuitn h>'prr 
tropin Tbe pabeat ai di'Charted on tbe 41k 
da vtadm* frre+r Iih jtood cocirot. mf lie 

ovnd healed On rtammaiKin Stnonth birr 
hlk eredlUa] aas eiceUent be oded oner t mjtbt 
aodhjd pain beaUtion. or ditlcaltv 

In the DCit auc h%-pcrtrophicd lobrr weigh- 
ing St prtm» were enucleated (rig t) 

Ca« <1 tB L I w ICS ted 6s eae- 
ondo-aent UankOretniaJ rr«ecik« eKeaherr rkeartr 
)ear* pnnioady FoOoa c lie opera Uoe hr bad 
pmaalrnt burninat nu t ty and Irrq ne oo od 
Doct na 7 t isei Ezaminatine here hoard (bat 
the prnrtat as marLediy robrjeed and (hat (here 
eaieahtk in lie bbdder The rvne rr- 
feetrd It as tnpos'ibf t trodnee o to'cope 
becauK erf the bnte evtal akuUi andtieim ll> 
cnctiactrd Lbddrr iici brld ich s cab«c crnti 
mrTii-k D ^'amri \ \ n't earned out ptnual 
protl IcrtoBj \ calnjl neari nebe' 
diaraet efl lot*. eixtanf 8 (rramN err 

trBKned latboiojCKaJ nptrt Bcmyn h ]>eT 
Iroph T br fatirnt d vbarjed on ibr qlb 
da The oend keatnl II otd Dy our 

mall and ia>l emptet nan rootrerf Tb rrMili 
cf (be rr>eratjm eicrik I Did riot m it 
cro( ktt Imt I as mil rrtaroed 
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In the ne\L case h-\’pcrlrophied lobes weigh- 
ing 85 grams were enucleated (Eig 4) 

Case 10 (BUI 2803S ) R C McQ aged 53 
\ car";, liad had diflicullv and frcqucnc\ , w hich began 
0 a cars prcMoush Sub«tqucntl\ he had pain and 
hematuria 1 our acar> ago ht underwent transure- 
thral resection elsewhere, but without improacment 
One month after the first operation a second trans- 
urethral resection was done elsewhere but still the 
burning and pain persisted Three \cars after the 
second resection a third was done elsewhere follow- 
ing which the patient had severe hemorrhage and 
epiduKmitis \ fourth transurethral resection per 
formed eKewhere, was not effectual in reheeing the 
s\m]itoms On admission here he complained of 
difliculte hcsitanca, diurnal incontinence jrain, 
infected unne, epidide mitis stneture of the urethra, 
and impotence The prostate was not enlarged b\ 
rectum, hut cestoscopa showed an antenor lobe 
hanging o\er the onfice The residual unne was So 
cubic centimeters Dr Lloj d Lew is earned out peri- 
neal prostatectomy and remoaed 2 large lobes 
weighing 85 grams Pathological report Benign 
hapertropha and chronic iirostatitis The jiatient 
was discharged on the 17th daa The wound had 
healed and unnation was normal the pain on unna- 
lion had disappeared T hree a cars later he reported 
that urination was normal, the pain had been re- 
hiaed, and his unnara control was better 

In the next case hypertrophied lobes weigh- 
ing 01 grams aaere enucleated 

Cast II (B L I 27616) L S aged 65 aears 
had sudden retention of unne 3 aears before admis- 
sion and required cathetcn/Jtion occasionalla there- 
after lie undirwcnt a transurethral resection clse- 
aalitre S months before admission here but he aaas 
not relieaed of his sa mptoms W hen we saw him he 
complained of marked dasuna, dribbling and 
dilhculta rxaminalion shoaaed a greatla enlarged 
prosiati III liad 1 30 cubic centinu ters of residual 
unne and the bladder aaas contracted 1 he bladder 
capacita was .75 cubic centimcter> \ large lateral 
and an irregular median lobe were present along 
with marked bullous edima of the bladder mucosa 
1 he unne w is infected Dr John Dees cariaeal out 
perilled iirostatectoma and enucleated 3 lobes in 2 
pitcis weighing 01 grams Pathologicil report 
Benign hajurtroiiha and chronic (irostatitis The 
liatii nt aaas discharged on the lOthdaa Iheaaound 
was lualial unnara control perlect and he aaas 
aouling friela at inlera als of , hour- I aaminalion 
4 aears latir slioweil that the |nlunt was will 

:: OiH or iiiorr Iramurclltral n'icclioiis rlsc- 
Jttre I \pcrlroplncd lobrs ticq/trnq hcl ircn 
jiK) (!«(/ 200 i^nim aiudcalrd In tlic tirst ca>e 
h\ jxrlro]ahte(l lobes aaeighing 102 grams aaere 
eiuiele iteil 





Fig 4 Path No 12,024 I obescnuclealcdiicnncall} with 
relief of pain, difficultj and incontinence aahich followed 
four transurethral resections prea lousla \\ eight, S5 grams 

Case 12 (BUI 30670) C \ P , aged 61 a ears, 
had frequence and burning on unnation w hich began 
11 aears before admission here A transurethral re- 
section had been done on him 5 aears ago His 
sa mptoms aaere rclieacd for 6 months, and then 
returned On admission here he had complete reten- 
tion and was weanng a catheter The prostate was 
greatla enlarged The unne was infected The 
residual unne aaas 300 cubic centimeters I carried 
out penncal prostatectoma and enucleated in i 
piece ha pcrtrophicd lobes weighing 102 grams and 
measunng 3 inches m diameter Pathological re 
port Benign haiiertropha The patient was dis 
charged on the 21st daa, aoiding normalla One 
a ear later he returneil for ixamination I nnation 
aaas normal and he could go S hours aaitliout a old 
ing The unne aaas clear and cultures aaere sicnle 
He had coitus frequentla 

In the next case ha pcrtrophicd lobes aatigh- 
ing 104 grams aacre enucleated (Eig s) 

Casr 13 (B I 1 2647,) 11 N Y aged t.o 
aears had unnara frequence for 3 a car- before ad- 
mission here \ transurethral rejection was done 
elsewhire 2 aears jireaiousla hut marked fre- 
qucnca burning and intermittent hematuna con 
tinued anti a second transurethral re-section aaas 
done ilsiaahire j aiar later but with no improai- 
ment On admis-ion hen he complainetl of staerc 
burning on unnation noctuna eatra 13 minutes 
and oceasionalla himatuna Hi hail incontinence 
ba night and dnbbling ba daa I aamiiiation showed 
that the prostati was am large 1 he uniii was 
infi-cteal Casioscopa showed iiitraa isic il enlarge 
mint of bolh lateral lobes In place of the median 
lobe there was a dee]) granulating ana e-elintling 
fnini the urethra into the bladder aaith marled 
etlima of the ae-sjcal niueosa comiiletila ob-cunng 
both ureteral onlice' Ba penneal pro late-ctoma 
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Flf r iK No. Lobn (rnckatfdprrtMSy, 

wUltrdjf<offfT«rirotT an«>tTr{«,Lndpobi 
tro tnmrrthnl roectiom, uxl jrcn prTMooil^ 

VlCi^l, 04 fTUBk. 

D Lkrrd Lrtb ra«d««t?d 3 bbes urifUac 04 
Ci«m. r*tbo(cifk«I rrpori Bniga h yp ettwfihT 
d rtmnl proM pitlnt im <&• 

curved oa tb« 3i»t day rotdmc onsallr ad with 
xcod ui^urr cootnL DM not nawg Irttn b«t It 
Tu B0t rrtffTa«d. 

I0 the nest cem brpertrophied ktbe* welfh* 
Inf 1 15 ffmma irere enuclealed (Fif 6 ) 

Ca« 4.(BLJ ^)IILV-, rd 77 lean, 
had proitatJ ohatractkn wuch wu tmttd br 
traaaaretbra] pttnch opcnlioa 8 )nc» prrvfowali 
Two j«n ttcT the firit openlion aiiothcr tmi*- 
QJTthial pfocfd nr e wa* door with no wBet c< 
17-mpUifni. rive ran later be bad ao (Uck <d 
•ererc bemat Ka wkich »ai treated b) Iranaarethnl 
ca terlzalloCL T moothi betore dcmaaten berc 
tb patient bad notber ttack oi toere bteedi g 
nd h<a I « bun he eomplucied ol u r ieu o frr- 
qncnCT ererr ^ boun nd bsTnin* The pioatat 
waa freath ralaired Tbe rrddual a* 50 mb) 
cmliiBeleT* and tn unne niected On a to- 
the oiediaa lob* had been cocnpletd re 
mo\e<i,bat Urte lateral lobe* rema oed I earned 
on I perineal prootat retool mocIetCinf In p»eee 
h^-peitTophrtd ma** htcb embed 5 Kratsa 
Patltfiogial rep o rt Beolirn h pertrophy I 
da the ound aa beakd The palrect waa dt^ 
cn tbe ibtb da eoidam ocmath On 
ciaoiinat on > ear» later tbe pairest laded 
Bormal] II cotjld ftt hoorr t ra/tbt Uwol 
rvaatin* T ad ea (ter opetaiino be 

repoeled b ktler that oatMO noma) nd 
that be hail bad no more tt L erf bemat na 
In the nen cajcht-pitTtrophJcdlobeawrlBh- 
lng 174 grami wm cnuclcatetJ iFIp 7) 


On 5. (B CJ Ji«) J C, fed 7 ear* 
Itadacai retcnliai,foe*hkbaiipfap«htctntotii«aj 

a» peifoemed el«<» here Two weAj later atnav 
oretbial reaertkai wa cirrledoot jdfmi <rf thane 
betax reiDoved- Fcrfkrala* opmtkn tbe patket 
became debrfwi aati befaa t otee matied pere^ 

hlch conll aed dally Tbe tfinrurethrij r e w e tk w 
Iafl<d t reCeve tbe otwtroctioo. Tbe ntpripoW 
worod opened and »ea»d reaeclioo 11 per 
formed 6 mini of thau befof rrmored. Uter 
that tbe pa tint bad proton net nd naUe 
t eotrt. When I atw him the pcoitat u (oaod t 
be fTcatl) enlarged H coflunoed U> hare a bJfb 
temperitare every dar C -Howipy ibowed 
anledor lobe later lobe* wtkb projeeted Int the 
bladder ud, beWnd these endence that moeb 
tm ne had been i rrected. A pedaeal proatateetowiT 
waacairlrd ont be D Uotd Lew(«,and a \e^ btf* 
lobes ueifbJ fif 4 frams weir enudeated. f^oDo* 
Inf opera tioo tbe patient had more feier and btood 
cturarcs iboacd atrrptococm Infrctioa. \ tkan 
type* of cbemoibertpy ere ciapicpytd Itbout 
•tenUcadcin erf tbe blti^ brlnf ohtajiwd. Tbeperl- 
new] a oend healed In s weekly nd oa (baebarfe the 
patioat wa oftfinx Bormally Tbe daJh pirena 
cntlswed. VreraJ weeL* after kwrlof the boa- 
pftal be died of pclmoeary nsbohstn. 

j TriimnrHkf}!! rfa«v//e» Hffuktrf btgt 
fnsialle Ithn vri(Hn( f frawtf etufifiikd 

C a 6 (BDJ 3 4 7) W U H had nop. 
todtt erf pmtJlk obetrwttioQ i teia pmloady 
Nine>rar* ajmhe onderaent Uaasareibn] nscctioo 
cLewbere H mas ujaptcaiabe for jear nd 
then frequmey pain and termlaaJ hematana de- 
veloped. Reerativ be requlnd atbeterisatioQ and 
00 dmlrdoe here be as snfferlnx KTvady KretsJ 
eanslaailoo di«do*ed bw prtwutj hypertrephy 


/\ 



IwOI^IkN j7* Lote'n»srk*tidpenoe*lly ti 
rehH of imaileU frertamo biamin* rad hrnrUirn bfk 
fnllaved US ■jrrtk r*I rewt irtTs prrs >no«h ttofttl, 

fiaan 
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The rcMdual unnc ^\a': approximatcU 250 cubic 
centimeters C\‘;to‘=cop\ showed a \i.r\ groat en- 
largement of the intra\ csical and intriurcthnl pros- 
tatic lobes I earned out penneal prostatoctom\ , 
enucleating greath enlarged lateral and a median 
lobe in I piece weighing 235 grams (Fig S) I’atho- 
logical report benign h^plrtroph^ The patient 
was discharged on the aad da\ , the wound was 
closed unnation was normal at intereals of 2 },< 
hours and he had no discomfort Si\ months later 
the patient reported that he was well 

4 One or more Iransurelliral resections elsc- 
'iJicrc, hvperirophicd lobes less than 50 

grams cnuelcatcd, but carious symptoms, such as 
pain, irritation burning, dvsiiria, straining, 
frequenev and ealeult had folloucd transurethral 
resection I shall cite brief abstracts of 19 
of these cases 

Case 17 (B L I 24SQ4 ) S B , aged 6 q \cars, 
had been subjected to 3 transurethral resections 
elsewhere, \ct on admission here he had 5° cubic 
centimeters re-sidual unne intractililc peaina with 
chronic infection of the bladder and urethra The 
tissue removed b\ penneal prostatcctomv showed 
both hvpertrophv and prostatitis Mthough the 
specimen weighed onlv 37 grams an excellent result 
was obtained and the patient lived for 5 vears in 
comfort He died from a heart attack 

Case 1 8 (BUI 30365 ) T \ S aged 65 vears, 
had suffered from diflicultv and frequenev of unna 
tion since a transurethral resection elsewhere, 5 
vears, prevaouslv Prostatitis was marked in the 
enucleated lobes which weighed onlv 15 grams It 
IS now 2 vears since operation The unne is stenlc, 
and the result excellent 

Case I q (BUI 27406) R \ T aged 49 vears 
had had frequenev urgenev and pain for 2 vears 



Fig 7 Path >,0 9874 Lobes enucleated pcnncallj, with 
relief of complete retention which followed two transure 
thral resections prev louslj \\ eight, 1 74 grams 



I ig 8 Path Xo 12,613 Lobes enucleated perineally, 
with relief of complete retention, pain and hematuria which 
followed transurethral resection 0 v cars prcvaousl> W eight 
235 grams 

following transurethral resection elsewhere The 
residual unne was 50 cubic centimeters There was 
no infection prc'-cnt and onlv a small amount of 
tissue was enucleated bv a penneal prostatcctomj , 
but the patient reported a vear after operation that 
he had been complctelj relieved Unnation was 
normal 

Case 20 (BUI 26601 ) E Z , aged 6q vears, 

3 transurethral resections elsewhere had failed to 
give relief from marked frequenev , burning, and 
pain He had a pronounced unnarv infection, and 
150 cubic centimeters residual unne The tissue 
removed weighed 45 grams and showed marked 
prostatitis in addition to benign hvpertrophv Four 
vears after penneal prostatectomy the patient re- 
ported that unnation was normal, that he was re- 
lieved of the pain and was well 

Case 21 (BUI 25967) J R, aged 57 vears, 

4 transurethral resections had been done, the last 
one 2 vears prcv'iouslv , but the patient still had 
marked frequenev, difTicultv , and burning Two 
additional transurethral resections failed to afford 
relief -Mthough there was onlv 25 cubic centimeters 
residual unne and the amount of tissue removed bv 
penneal prostatectomv weighed onlv 19 grams, 
marked prostatitis was present in microscopic sec- 
tions The patient was completely relieved and 
6 vears later, his phvsician reported that he was 
enjoving splendid health and unnation was normal 

Case 22 (BUI 31673 ) A transurethral resection 
clsevv here 4 v cars previously had afforded only 
temporarv relief, and he had had to resume a 
catheter life The lobes enucleated penneallv 
weighed 30 grams The patient reported i vear 
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imuurtthnl mtclioo Inftead of lij profta 
lectotnv In tium\ of thc*e bofwtvrt expc- 
rienced operator* had fafled to obtain Mils 
factorj rwulu b> ooc two anti »oroeIIiDc* 
three Uanwtrrtlir*! re*cctk>m In other* the 
prtnUte wm* » maAedK ralarjetl that to 
rcmo\T all or nearly all oJ the hj-pertropWed 
lobe* b\ tranaorethral r ej ection would ha\T 
required a prolonged rejection, and in a few 
caaej protibly •esTral reaectjoni In tl»e 
caae* erpoaurc of the prostate through the 
perineum and relatlvelv quick enudoUon 
completd> rerooMng all tw inqiertrophfrd 
tlaauc and a lurglcal ckuure ol the a-ouod b\ 
anaatomoibg the mucosa at the redcal neck 
with the urethra beknr teemed to be ao much 
more identi&c that the open operation wai 
chosen The good resulu joatllirf the choice 
In other caaes. In whkh the remainlog 
prmtatic obstructioo was not very great 
transurethral reaection might havr been nc 
restlull} repeated (although In socoe laatance* 
1*0 or more already had been done eisewhere) 
In the maioTit) oi these patients the prindpal 
atTOptomi were dNiuiia, pain burning and 

f ijTjria, reaultlng from cfironlc In/ectioo and. 
n man) ctaes, •e\’cre proilatlUi waa preaeni 
Removal of the infected tisaue os weu aa the 
obatnictlon aeetned preferable to another 
reaectioo and the re^ti ha\T jutliSed the 
choke 

5 4 najjr 7 is 87 catfi in vkfck ronMrr 
ffTsliUd afla freaiaretiru/ reiecfi#* 
tisn.hfT< nt ^tialat^wry wj tW dame here 
The Umc elapsed mice Iraimrrethral retection 
elsewhere was under 6 months, i» caaes be 
tween 6 and 12 months, is case* between n 
and 18 mootha, 14 caaes between i8 roonlha 
and 2 )-ears, 15 case* between a and 3 jwa, 
ij cases brtween 3 and 4 Jfars, 8 caaes be* 
t*«n 4 and 5 jTaia, Scaaes between sand 6 
j-ears, 7 case* between 6 and 7 ) cars, 3 case* 
over 7 I'Car*, 6 cases. 

The Waediate resulU obtained b\ trans- 
urethral reaectkm were sUled in the history 
In 63 cases [mpeoved, 33 cases not improved 
30 case*. 

The ij-mptomi of whkh the patient com- 
pitined on admlnkm to the Br*d> Uroteslcal 
tnsUtule were maried freqoeno of urtaa 
54 case* diffiadtj of urlnatwn 33 cases 


crgeuc) of urinatioo 17 cases pria* 
apall) m the urethra and hladder 19 cam 
burning In the urethra or bladder 18 caw* 
bematniia, 7 ca«e* dribbbng (not amoGBlb| 
fojrueincontineoce) 8 rases complete Inron 
tinence 6 cases. 

The effect* 00 the scauaJ powers srert 
tabulated in some of tbe cases. One pitunt 
was con^tcl) impotent 7 said that there 
sra* DO ejaculation accomponjing the orgtun 
5 complained that coitoa was marhedl) im- 
paired 3 had pain oe ejaculation In 3 ca»et 
tbe ejaculato/) ducts were found to be strlr 
tured on proWng them through the uretluv- 
acope One complained of painful erectioni. 

The lixc of the rvoatate was definiuK 
stated In 60 cases. On rectal examination it 
was described as enlarged In 25 caw*. 
iilghll\ enlarged b 27 caws moderalelr 
enlarged b ro cases, condderaU) enlarged’ 
in s case* and \-ay greatlv enJa/ged in j 
case, loduraiion of the prostate was a pru- 
nooneed leature In 19 case*. 

In mans case* it was impoaJble to get 
prostatk lecrelloo b\ massage but In 25 
cases markecn\ puruletit tecretlon was ob- 
tained 

Stjwtujc of tbe urethra was ooltd in 7 canrv 

CvstciM.op) wa* carrieil out Id 64 cases. 
No redduai unoe was found in 30 caws from 
so to 40 cubac centiroeters, 6 case* jo to 00 
cubic centirDetCT* 8 cases orer 1,000 cube 
rendmeters case The bladder rap* it\ 
was noted b 23 coses. In 2 case* it was re 
duced to too cube centimeters b 4 cases to 
SCO cubk centlmeteT* in 17 casts It was o%Tr 
300 cub»c centimeter*. \ description oi the 
cj-stoscopic appearance of the t-etkaJ neck or 
tw proitalJc urethra Is aiallaWe in 32 cases. 
In 4 there was no evidence of obstruction In 
i there was a pronounced contracture In 4 
ooe or more definJteiv obitruclJce prosiatic 
lobes was thscm-ereil arxl In 6 ver) consider 
aUc bbtilar eolargemeols srert seen In 7 
case* U was merel) rwted that obstruction at 
tbe rcrical ori^ nmuined following trans- 
urethral resection 

Culture* were not *Iwi\a made from the 
urine In 17 tbe cultures » re pronounced 
sterile In 17 It sras slmpl) noted that Inlet 
tJoo was fvesent In 23 cases 1 prooounced 


y 
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infection was discovered, and in 5 very severe 
infection was revealed by the cultures The 
infecting agent was bacillary in character in 
the majority of cases, the colon group pre- 
dominating In many cases BaciUus proteus, 
and m a number of cases pyocyaneus was the 
most important organism Staphylococci and 
streptococci were often present in conjunction 
ivith bacilli, but were sometimes alone Stones 
were discovered in the prostate in 3 cases 

Large vesical diverticula were present m 
I case 

In 16 cases 2 transurethral resections had 
been carried out before the patient was ad- 
mitted to our dime In 2 cases the fourth re- 
section had been done without benefit In 4 
cases transurethral resection to eSect a cure of 
the obstruction, which we found present, was 
carried out at our clinic 

Suprapubic drainage had been done on 4 
patients either before or after transurethral 
section elsewhere 

In I case the patient complained of very 
severe vesical pain Pronounced bullous 
edema was discovered on cystoscopy In 5 
other cases severe inflammatory conditions 
of the bladder were present, usually an un- 
healed ulcer at the neck of the bladder and 
trigone In i case submucous ulcers requiring 
resection were present In i case presacral 
neurectomy also was carried out with good 
result 

Summary These 87 patients, who had 
been subjected to i or more transurethral 
resections elsewhere, came to us with various 
complaints, the most common being fre- 
quency of urination in approximately 70 per 
cent, and pain or severe burning in 72 per 
cent Difficulty of urination was present in 37 
per cent In many cases the local sjTnptoms 
ucre distressing and often caused by severe 
infection of the bladder and urethra, in other 
cases, pain and burning due to inflammation 
m the remaming prostatic tissue, nhich often 
had been incompletelv resected, uere re- 
sponsible for manj of the sjTnptoms These 
often uere associated uith frequency and 
difficult} that sometimes uere so severe as to 
cause marked discomfort Transurethral re- 
section had been efiectu e in doing awa} mth 
residual urine m 34 per cent Among the 64 


patients upon whom cystoscopy was per- 
formed, about 46 per cent showed no residual 
urine In 54 per cent residual urine was 
present, varying from 50 to 150 cubic centi- 
meters in over half of these cases and reaching 
somewhere between 300 and 1000 cubic centi- 
meters in 9 cases (14 per cent) 

6 Twenty-six cases of cancer of the prostate, 
I or more transurethral resections elsewhere, 
lesion too far advanced on admission here for 
the radical operation Five of these patients had 
been subjected to 2 transurethral resections, 
I to 4 resections -In 8 cases from i to 8 years 
had elapsed since the resection It seems 
evident that durmg this period of time a care- 
ful rectal exarmnation should have revealed 
cancer of the prostate early enough for the 
radical operation 

In many of these cases the patients obtained 
temporary or prolonged improvement, but in 
13 cases no improvement apparently followed 
transurethral resection, and i patient became 
worse On admission here 3 patients appeared 
to be completely relieved of symptoms They 
were sent by their physicians to see whether a 
radical operation was possible 

In I S’ cases the patient complained of 
marked frequency of urination, m ii, diffi- 
culty, m 7, urgency, in 2, catheterization was 
necessar}' In 10 cases severe pain, localized 
m the urethra, bladder or prostate was pres- 
ent In 9 cases referred pains, generally in 
the back, were present In 4 cases marked 
burning on urmation occurred, m 6 cases 
hematuria nas a prormnent symptom and in 
3 cases, p}'uria The patient complained of 
dribbling in 3 cases, and in 4 cases complete 
incontinence n as present On rectal examina- 
tion the whole prostate was mvolved in 24 
cases In 2, only a portion of the prostate u as 
mvolved The seminal x esicles x\ ere mvolv ed 
in 22 cases, the periprostatic tissue m 10 
cases, the membranous urethra m 13 cases 
Enlarged glands were made out lugh up m the 
pehns m 2 cases The rectum was mv'aded m 
3 cases In one of these a rectourethral fistula 
was present Stneture of the urethra was 
noted m i case, but probably was present to 
a certain extent m manv other cases In 7 
cases the resectionist was surprised to find 
cancer m the microscopic examination of sec- 
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tion» from the tbiue rtmovtd by trumrt 
tluid rocction Eummullon of all tbe»e p* 
tienti thenred that tbe> were tc» far ad- 
vanced for radical operation when thev ■‘"mo 
to ut Other caies m whjch the cardnoroa 
waj not ao adNooced ind In which we thought 
It would be poMfble to obtain cuiei by my 
radical operation are not Indndcd here but 
arc reported farther on In thu paper An 
X ray p*ctuxe was not taken at our « 4 inlr m a 
com^derable number of r»v^ In which the 
cardnoma wa* found to be very actemiNT In 
7 caiei an x ray examination thowed no cvl 
dence erf metartasb. In 5 metastaxls to the 
bone* was preaent and m » caaei the bony 
changes were luspldoua. In tome cases no 
treatment was given to the patient at our 
clinic. In J case radium was admimstertd to 
tbe caranomatoai prostatIc urethra b> means 
of an appheator In 4 cases i or more courses 
o( deep I rev therapy were given. In 7 cases 
orchldjKtooiy was done In 4 cases another 
transurethral r es ection to remove obstruc 
tuns were earned out at our dhic TwQcaje*> 
m which s transurethral reaectiona bad been 
done elsesbere but in which we discovered 
carcinoma of the bladder (and not of the 
prostate) are omitted from this list. One of 
these patients was subjected to ureteral 
tr mrxpiri frinii and totd cjitectomy and 
prostatectomy with improvement for K'tral 
months. 

7 Curer pTmcmly treated by IraMTttretMraJ 
resKilen drrtcrffrr caneer tf ^ilaU feamJ tm 
mtcrcue^ nninffulian fif hsne com tkengkl 
not too cdtatced for curt by raikai t^aUen 
vAuk tror dent In this group there are 4 
of cancer ol the prostate m which we 
deaded to carry out my radical operation 
with the hope either of obtaining a radical 
cure or at least removing the caranotoatous 
rnn»« ind affording the patient relief from 
dutiessing obstructive sj-mptoms and poiaibly 
freedom from local recurrence 

r^«T ,6 (B UJ J 4 Bs ) M H. B spl S 
vfSrt, hsa hsatreqaency and tuieocxfcif H yesi» 
Ejaht »«ki prcnomly b* naderweat trsnsareth 
rsi resecdoQ diewbm. Sections rcresled csserr 

Exstmasboo here ibosed tioprostale t berf^Ur 
enlsffird the o*tU lobe InrfttUi and very hsrd, Uie 
nfbt reridt invotred, sad tbe pnwtst fiied- 
\ ooBi » rsdKSl operitwi for cancer U tbe pnwtsU 


was carriwl out, removia* In piece tb# pewtat 
with lU capsak a portioo <rf Uw meniraiwar 
orethra, a enff d tbe bladder both tiiTrfT,.i reddf, 
and tbe ampollse Tbe bladder was DastooKaed to 
the tamp of tbe nnubnoaoi arethxa. ratbo- 
loakal rtport Caocer of proetat inrohinf tetai- 
nsi veicies. Tbe pnwnoiu for rsd«J enra u 
poor The wound heeled peempUv Tbe 
had ahnoet complete orinaiy contref 00 dkchirtt. 
Fog irmnlhs later rectal examlnatko tbosed no 
local lecsncoce or obetreetkn aad turiM] orina 
thm Uitaa -eay pktoie ilI»cloeed bocy meustasev 
Tbe patient died a year later Tbe ridieaj cpeisboa 
bad oflceded complct local teOef and a oxafortabtr 
Of for year 

Cass jti. (B UJ t 66 ) E, B fed 6j yesr^, 

bad bad dd£cuJty and ficqantcy for 7 yea ». H 
tindrrweot transsrethrs] resection ebnbm 4 }ean 
Ofo with temporary reCef. On admimka) here be 
bad marked h^tancy and tiaLninf Tbe prcotal 
wae moderately ttbujed and rriy hari The 
eeffllnal vesdes appamtly waa nefative \ii -ny 
filmebofted DO evHlwm of metastaam. D Uylaod 
Lesdbetler carried cat s rachcal periDcal picatatec 
teeny (FTg. p) PatboloficiJ report CsBCer sjv 
porcUly ot IdtcMox tbe eemiDal eddes TW 
profDods was favoraw for ndieaJ core. Cco- 
eafeeccnce au utdfsctoiy Tbe ntknt voided 
Datorally CO tbs t jib day the vcaiadwasdryco the 
sotbdav Tbe sen dsT be was discbarfed n 
vofdific ofine t Dcemal lotervals wlib food coetnl 
Ta yean later the ps ties t u apMrtntly adL 

Cass j; (B UJ 849 ) T E, S |ed67year\ 
had obtfrecUve lytoptcams 8 acalhs piriiously 
Complete urisary rrtestion dewfopH sod 
tranmmhraJ resectkei aa don bnbne Tbe 
padeot was a cb Improved as hi bort time before 

admtsrfoo here, wbo be had laaried (filbcaJty and 
coesplet reteaUcB rcqnliing ealheterUaUua. On 
yjMHiilTxrinji proatat aas only sLfhtiy en- 
larged, but very hard, of third degra induratioa 
Diagwals Caocer of proatat Dot in ofrlnj^ tbe 
semmai v aici es and Eaeffibraans rethra \-nr 
hliw men orfadre for melastaict. D John I 
Decs anied cot radical pedatai ptrortatectaen 
(Fig ) SDcroacopfc taminaUoo of tbe timoe 
abowed rurm-r ConTalcverDce was satisfactoev 
Tlwra as nevQ an leaLage throegb tb poiDeaia. 
H was <£s<ianed 4 vesdiny aetreiaD 

altb olffloit coaiplet control T non tbs liter be 

as vtaduig freely lb good rlnary control Three 
rears later he reported Ia letter that b* u acD 
and aorkiog erery day on ha taxin 

Casa j*.(BUX»9C. )DJJO agedd 
vean, heataiKy aod diAcuftr of oimatioo 
year before dmlssloo here Sts mosths go he 
jTp^ f W ifxt <nfficulty in nrmadng IT coo 

dialiagnbfaed meetioeost bo earned ont 
Uanaurethri] prootatectorny Ih tbe Tbompaon 
pmseb instrument, t which 5 gTsma of U»hic were 
aafcl to bare been remored Tbs patient was teid 
that ouCTciicciptc exandnatjon showed cancar Deep 
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x-ray therapy was instituted The patient saw 
me at a meeting of the Interstate Post-Graduate 
Assembly in Chicago in October, 1939 Examina- 
tion showed third degree induration of the entire 
prostate, evidently cancer The radical operation 
was advised I earned out radical removal of the 
prostate with the seminal vesicles and neck of the 
bladder Pathological report Adenocarcinoma of 
the prostate, the seminal vesicles apparently were 
not involved Postoperative phlebitis kept the pa- 
tient in the hospital 6 weeks On discharge he was 
voiding normally through the urethra at intervals 
of 3 hours He had slight incontinence which had 
been present since the transurethral resection 
Three years later the patient reported by letter 
that he was well He was voiding unne with good 
control, but a few drops leaked on coughing or 
sudden movement 

SUMMARY 

This paper is npt intended to present a com- 
plete picture of the results obtainable b}'’ 
transurethral resection We have in the 
records of* the Brad)' Urological Institute 
hundreds of case histones which testify to the 
relief of obstruction, frequency, difficulty, 
pam, and other symptoms presented by pa- 
tients who have been successfully treated by 
transurethral prostatic resection either with 
my cold-cutting punch or one of its modifica- 
tions, or with the electnc resectoscope of 
McCarthy The cases reported here are of 
those patients who complained of unsatisfac- 
tory results after one or more transurethral 
resections elsewhere 

I have first desenbed those cases in which 
prostatic lobes had been left behind or devel- 
oped after transurethral resection, removal of 
which by permeal prostatectomy afforded 
relief of the symptoms of which the patient 
complained In some of these the transure- 
thral operations had been manifestly inade- 
quate Often only the middle lobe was thor- 
oughly resected and the laterals were incom- 
pletely removed In many instances, however, 
the patients had obtained rehef of obstruction 
for a time, but the remaimng portions of the 
hypertrophied lobes contmued to grow and 
ultimately produced marked obstruction to 
urination and other distressing symptoms 

In other cases these symptoms were greatly 
aggravated by the presence of infection, not 
only of the bladder and urethra, but of the 
remainmg prostatic tissue Chrome pro- 


statitis appeared to be a frequent sequel of 
transurethral resection, and m most instances 
resisted all efforts at sterilization by modern 
chemotherapy, mcluding the various sulfona- 
nudes Annoymg burmng in the urethra or 
vesical neck, aggravated during micturition 
and sometimes amounting to severe pain, fre- 
quently was present 

In some cases m which no residual unne 
was found, the irntation was sufficient to 
produce very frequent micturition and even 
dysuna In such cases a second and even a 
tffird transurethral resection had faded to do 
away with the distressing symptoms which 
followed the first resection 

In a few cases chronic ulceration of the 
floor of the urethra, extending back into the 
bladder, had persisted for many months after 
transurethral resection and occasionally was 
associated with bullous edema and an irritable, 
contracted bladder, m one case so severe that 
presacral neurectomy was necessary to afford 
relief 

In another case resection of the ulcerated 
portions of the bladder, in addition to pre- 
sacral neurectom)', was required 

In a few cases vesical calculi were present, 
having recurred in one case after a second 
resection and removal of the stones In some 
cases calcuh in the tissue of the prostate gland 
itself were responsible for marked discomfort 
and the persistence of pyuria and infection 
Penneal prostatectomy, by affordmg an op- 
portunity to remove completely the stone- 
beanng prostatic tissue, finally gave complete 
rehef 

A number of these patients had not been 
reheved by a second transurethral resection 
elsewhere but were promptly cured by enuclea- 
tion of the obstructing infected lobes through 
the penneum In some, equally good results 
might have been obtained by suprapubic 
enucleation To have attempted again, by 
transurethral resection, to do a complete re- 
moval of the large prostatic lobes would have 
consumed a great deal of time and resulted m 
an mcomplete operation, whereas much less 
time was required to do a thorough enuclea- 
tion through the permeum, and by drawing 
down the mucosa below the vesical neck and 
suturmg it to the remainmg urethra, prac- 
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tic»n> >tr frimam be*ljng wtj obUined, 
affording pcooipt restoration to ttormsJ nuctu 
rition- Most striUng U the fact that pyuria 
tod scTerc penisteiit lo/cction ge n er a lly div 
appeared aith the removal of chroolcalli 
mJccted and obstroctlre proitatlc lobei. 

These cases seem to prove coiidnih-rf) that 
In prpstates of conaidexablc tlxe, and even In 
some of moderate slae an enodeatlng pro- 
atatectorav fa a far more scientific proofoure 
than chippuig away the periurethral prostate 
bit bv bit, and rareiv reroovinj aB the 
adecomatous lobes completely In some of 
these cases, even by proWged transurethral 
procedures, it wonld u\e been [mpostfble to 
renyrre the portions of the rer) Urge arieno- 
matma lobes remote from the urethra, espe- 
cially tboBC which eiterxled ireU beneath the 
tngone To have attempted a compleie re 
tDoval Ln the latter cases by transorethral 
resection would have necessitated destrurtioo 
of t krge part of tlv tngeme a coodjtlan 
srhich Rudnkk sbosred to u sometimea the 
cause of a fatal ending 
But It U in the carefoosutous prostate 
tli«t the routine use of trifljurethral resectloo 
in ail cafes wHh prostatins has fU most dire 
fol resulta. In most of the cases of cascer 
reported hwe a cottsidcraWe period had 
elapsed betrreen the transurethral resection 
and the time that the patient came to na, 
with cancer of the prostate too sdvanced for 
the t^cal operation In these cases the 
hfatories frequently dfadosed that the pa 
dents had bm treated for mooths before 
being tublectcd to a tranfurethnd opersOon 
A careful rectal eiamlnatloa sboold hare 
warned of the preseaKt of cancer at a Ihne 
when It was well coofined within the capsule 
of the prostate and the radical operation 
couJd have been carried out soccessfoIlT 
Even if the etaminatloo onlj aioosed the 
luspidon of cancer b> means of a perineal 
exposure and bkjpiv accurate detenmnation 
as to the pr es e nc e of cancer could hare been 
obtained and an appro pri ate operation done 
PrevkrtBl} In ScaoriT GTwxcotocv axd 
OavTiraica I described In detail the latest 
technique which I cinpitn in the radical opera 
lion for cancer of the prostate A careful 
review of all cases subjected to this operatloa 


at our dink: thaws that the technique fa not 
difbcidt inasmuch as splendid results hive 
been obtained bv bouse officers doing iWr 
first pfortatectomiet in fact, their record fa 
almost the best of the staff The openuioa 
Itself In patients in anvthing like fak coodj 
tjoo u rmtlvelr free from danger tic hare 
bad one series of 53 coosecniJve cases wltlcul 
a death and the operative mortalitv for sD 
cases Is 6 per cent Incontinence no loogcr b 
a bugbear By more careful pladng of tu 
lures between the Madder and the stump of 
the membranous urethra, so as not to ligate 
the musculature of the citernal spbrncter 
DonnaJ mkturitkm fa obtained. 

Reports from various dinKi substantiate 
our idaims that taken early cancer of 
the pToftalt fa cciahle bv the radical opera 
lion. In cases in whkh even the entire pnss- 
tate was cardnomatous, and iacludbg those 
(0 which a small portion of the adjacent sem 
ioal verities were Involred, radical cure* have 
been obtained in over 50 per cent of our cases 
followed 4 vtan or looger 
^ben these farts are more widdv appre* 
oated by the medkal frofeaiicci many more 
aues of cancer of the prostate vDl ^ sent 
to competmt urological aorgeora wiffioeatl) 
early for a radical cure. An encouragug sign 
fa that already scene general prectltiooeTS are 
recpgnUiDg that a ven nuAedli Indurated 
area far the prostate should be sospecled of 
bnng malignant 

covdtTSicrca 

I belfcvT a fair codcJusIoq to be drawn from 
this study of the soo patients who were sub- 

E led to one or more transurethral rereetjoas 
fore coming to us fa that for mam caves, par 
Urolarh th^ with conilderahfv enlarged 
proaUtes complete enudestim of the bvper 
Irofbled lobes through the pcnneurti gives 
better results and U no more dangerous than 
transurethral resecUon. 

Ihortatibs and painful unoatnn -are cer 
tauilr less common after perineal prrrtitec 
toOJ> than after transurethral resection 
Ararther great advantage of the permeaJ 
procedure a the onportonJtv which it afford 
to make a diagoosn and effect a core of cara 
Doma of the prostate. 
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Undoubtedl}'^ many conditions, particulariy 
bars, contractures and small hj-pertrophies, 
can be dealt uuth efficiently by transurethral 
resection But in the larger hj^^ertrophies, 
the patients with calculi in the prostate, and 
those with chronic prostatitis, my study of 
200 cases shous that perineal prostatectomy 
is distmcth superior 

Prostatism is so coniple'^ in its SMiiptoms 
and so varied in its patholog}' that it can be 
handled satisfactonly onlj b} careful selection 
of the operative procedure best suited to 
obtain a radical cure 

The exclusn e use of transurethral resection 
for all tj'pes of prostatic obstruction, c\cn 


the very large and the malignant, is inde- 
fensible 
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METABOLIC STUDIES IN PATIENTS WITH CANCER OF 
THE GASTROINTESTINAL TRACT 

\I Po«topcr»tivc Hj-poprotcincmifl and Rclidonihip nf Scrum Prwac 
F»U to Unniry Nitrogen Ettcrenon 

I rL tRIEI, II D J C tBELS M D G T PACK, M D F VCS md CJ> HHOtDS, H D 
Nnr ^ ort. New lode 


I Is iiprevk)aflm\-«tig»tiaaof tlils*eriet(a) 
a hJgb madence of hypopnjteloemia tti* 
foend fa patienti with gartric cancer In 
aaMtinatancothfaabTKHTQjHty waaduc 
to an Impaired albomm {thrkatkm appar 
ently fadaced by the preacnoc of the tunwr 
The ejUtencE oi hipoprotefaemia fa 
patuaiU was considered to be of tsotewentby 
importance becaoae they usually inaicrgo 
prolonged nri^cal procedorea. Ti^ poKtoper** 
live compQc^otu which reaiilt £rnm the 
hypoprot^oemlc state are koown to lodode 
tissue edema (8) gastrointestinal hypomo- 
tHity (4) fameased soaorDtlbnicy to faiectloD 
(6) and poor irotind healing (10) 

During the last lew y^aia It has been the 
clinical esperlence of this bcspital that the 
poftopcratii'e compCcatjocs attributabte to 
ny-poprotefaemia were enanmtered more £re 
quently fa patients with gastrointestinal catH 
cei than in fadlvlduals with other diaordera. 
This obaerratlo!! suggested that padents with 
cancer of the gastrointestinal tract were mere 
prone to devek^ after operatioa aownly low 
!ei*el» of serum piotdn although the rea*» 
for t>ut tendency was not apparent. Accord 
ingly the pr es ent stud) was CDdertaken fa 
order to ascertain whrtber or not (a) Ihe 
serum proltfa lerels oi patients with gastro- 
intestinal i^rv^r fefl After operation morr 
frequentli and to lower lerds than did those 
of other groeps of patients subjected to 
comparable RH^pcal manijailatlon and (b) if 
this were so was an Increased protein catabo- 
lism re^JoosfWe 


WIt tta sratt Mi* br <*• 

t»1 Dt Ar»4 ■ r >u fT ii ~i Kil l : — 1 

CuccflstSw* Dr Slxfa 1 FiOtw 


CUXICAL HATOIU. 

Three groups erf patients were studied. In 
all, the dlagnosb wu confirmed by ndenv 
scopic namlnstian of biopsy sertwif. 

Group I anoisted of 47 patients with 
gastrointestinal cancer Of 3 had car 
dnoma of the esophagis, 36 of the stomadi, t 
of the duodenom, 1 of the sigmoid, and 6 of 
the rectum. These patients were subjected to 
operallrc proetdarea which ranged In tbdr 
graef^ from rinqJe laparotomy to coraplrte 
resection. 

Group II exmdsted of 9 patients with 
benign oon-neopUitic disease erf the castro- 
fatesunal tract Four had gastric am ^ 
rdfered from gastritis, and s with doodenil 
ukm. 

Group m consisted of 9 women with gyne 
cologic dliordera Of them s had cancer of 
the uterus, 5 had otenne fibroids, i had a 
dermoid cyst, and the last had a fibroid of the 
ovary Seren were subjected to supraoerricil 
hyateiTCtomy and s traderwent oophorectomy 

icrtEons 

A Otwictl All detennl nations of se rum 
protein were made fa duplicate oo sample^ 
obtained from pa dents who were fastfag and 
who were conaicred not to have bem^n- 
centration. 

All the patiats with gastrointestinal dJs- 
orden were hospitalised for from 5 to 10 da) s 
before they were subjected to opetatioii 
During this Utoe they were maintained on 
constant diets and were given from jpoo to 
3 joo miHinteTs ol finids oalW In the first 5 
days after opera tio n these facu vid nail ingest cd 
a Wa/ of from ia» to 5,000 calories and from 
35 to 150 grams of protein. 
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TABLE I — EEEECT OF OPERATION UPON THE 
SERUM PROTEIN CONCENTRATION AND THE 
URINARY NITROGEN IN PATIENTS WITH 
GASTROINTESTINAL CANCER 


Pit 

ticnt 

Site of 
cancer 

Operation 

at* 

a c 

5 0 

2 5 

t 3 

V C3 

Is 

Eon 

a a 

Oi 

Maximum change ot sc- 
rum protan level during 
first 5 postoperative 
days — gm per cent 

Average daily unnoiy 
mlrogen during first s j 
postoperative days gm . 

RJ 

Ssophagtis 

Thoracotomy 


I I 

6 5 

■ 

E^phagus 

Resection of terminal 
esophagus and cardiec 
tom> 

■ 

-0 4 

6 9 

JM 

Esophagus 

Esopihagcctomy 

6 0 

-0 I 

12 8 

A A 

Stomach 

Gastrostomy 

6 I 

-0 I 

a 8 

m 

Stomach 

Total gastrectomy 

6 2 

-0 7 

9 8 

s n 

Stomach 

Jejunostom> 

5 5 

0 0 

8 0 

A B 

Stomach 

Subtotal gastrectomj 

6 6 

—0 8 

— 




6 6 

~i 5 

— 

rr 

Stomach 

Jejunostomy 

6 0 

-0 9 

— 

CF 

Stomach 


6 I 

-0 0 

— 

S F 

Stomach 


6 3 

-0 3 

11 0 

TF 

Stomach 

Subtotal gastrectomy 

7 I 

-0 g 

— 

TG 

Stomach 

Subtotal gastrectomj 

4 8 

-0 3 

— 

H G 

Stomach 


6 6 

-I 0 

8 S 

m 

Stomach 

Exploratory laparotomj 

6 0 

-0 7 

9 2 

AH 


Subtotal gastrectomy 

7 3 

-2 0 

6 0 

FG 


Subtotal gaslrcclom> 

ft 8 

-0 3 

— 

S H 

Stomach 

Exploratory lQparotom> 

ft I 

-0 I 

— 

j 

Stomach 

Exploratory laparotom\ 

«; 8 

-0 3 

6 7 

M K 

Stomach 

Exploratory laparotom> 

ft I 

-0 5 

7 

mS 

Esa 


■n 

-0 5 

— 

n 

1 Stomach 

1 Gastroentcrostom) 

6 8 

-I 0 

— 

1 1 

mm 


5 0 

-i 0 

7 ft 

PM 

Stomach 

Exploratory thora 
cotom\ 

ft 5 

-0 7 

16 8 

M P 

Stomach 

Exploratory laparotomy 

6 5 

-0 “ 

12 6 

JS 

EB 3 


Bi 

0 0 

— 

t P 

Stomach 

C astrostomy 

0 

-0 7 

— 

R P 

Stomach 

Subtotal gastrectomy 

7 0 

-i 9 

9 8 

r R 

Stomach 

Subtotal gastrectomj 

ft 7 

0 0 

— 

R 

Stomach 

I 

1 

I 

0 0 

— 

ns 

Stomach 

Exploratory laparotomy 

ft 

+0 S 

6 7 

JS 

Stomach 

Exploratory laparotomy 

ft 7 

-0 5 

— 

D S 

Stomach 

Gastroenterostomy 

ft s 

-I I 

S S 

T\ 

Stomach 

IISEBiLlJM 

6 0 

-0 6 


JT 

Stomach 


6 7 

-I 5 

6 2 


TABLE I —EFFECT OF OPERATION UPON THE 
SERUM PROTEIN CONCENTRATION AND THE 
URINARY NITROGEN IN PATIENTS WITH 
GASTROINTESTINAL CANCER— CONCI-UDED 


Pa 

tient 

Site of 
cancer 

Operation 

0 c: 

3 2 

it 

lie 

p u 

Maximum change of se 
rum protanlevclduring 
first s postoperative 
day^ — gm per cent 

Average daily uminary 
mlrogen dunng first 5 
postoperative days gm- 

R V 

Stomach 

Exploratory thora 
cotomy 


-I 4 

10 0 

sw 

Stomach 

Exploratory laparotomy 


+0 2 

II S 

JY 

Stomach 

Subtotal gastrectomy 

ft Q 

-I 7 

9 0 

EY 

Stomach 

Exploratory laparotomy 

7 3 

-0 s 

— 

M P 

Duodenum 
(Ampulla 
of Vater) 

Duodeneclomy cho- 
lecystogastrostomy 

6 S 

-0 t 

IT 0 

D R. 

Sigmoid 

Drainage of a pen 
sigmoid absc^ 

6 8 

-0 s 

8 0 

JG 

Rectum 

Resection sigmoid 

6 6 

-0 7 

ft 0 

E.K 

Rectum 

Rectal resection 

ft 5 

-0 5 

8 8 

JM 

Rectum 

Colectomy 

7 5 

-0 0 


OR 

Rectum 

Rectal resection 

7 3 

-I 7 

|Q| 

JS 

Rectum 

Rectal reiection 

ft 8 

-I 7 

bb 

AA 



ft 7 

~o 7 

0 t 

Average 

6 31 


8 gfi 


The patients with gynecologic disease were 
hospitalized for from i to 4 days before opera- 
tion They received in that interval, and 
after operation, the same diets and amounts of 
fluids given to the patients with gastrointes- 
tinal disorders 

For 5 days after operation, the total urine 
was collected from most of the patients 
studied These were obtamed in 24 or 48 
hour samples and dunng the periods of collec- 
tion were kept ata hydrogen-ion concentration 
of about pH I, with sulfuric acid, in order to 
prevent loss of ammoma 

B Chemical The concentrations of serum 
protein were determmed b)”^ the method of 
Weech and associates The urmar> nitrogen 
M as measured by the micro-Kjeldahl technique 

(9) 

RESULTS 

The preoperative concentrations of serum 
protein in the 47 patients with gastrointestinal 
cancer ranged from 4 6 to 7 5, and averaged 
631 grams per cent (Table I) Of these 
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TABLE n.— EmCT OT OPEIATIOX UPOOl THE 
SERUM PIOTEIK COXCEXTRATIOX AND THE 
URUtARY JtTTSOOEK IK PATlLillS WITH 
HOK KEOPlASnc DISEAEI OT THE OASTRO* 

DTrerriKAi tract 


TABLE m — EITECT 01 OPERATIOM UPOK Ti£ 
•ZRUM PROTEIH CONCEKTRATIOK AKL THI 
URTKART KTTROCEK Df PATIEKTI mm 
OTKECOLOOICAL DISORDERS 


Dwniin 

npmtM 

(^«nc 

s^>»ul 

Ouemj* 



namii 


trtrrtmmr 


S«hMUi 

—J 


MiMUl 

1—1 


1^11 


I'ss-I 

■ssa 1 


i¥f 

lij j[{ll jiiJ 


mhk 


EC 1 I I 1 ^ 



(ndn^dnmls, wnr hTpoprotrinmifr Ehirinf; 
the finl 5 poe 4 operitlre da^m 41 <trvTU>prd 
M-poprotelncrai*. The leruin protein roncen 
tnitViiis feU In 40 of the 47 patients stodfed 
[The t\Tnge decreue in thew instances was 
I o and the range of decrease from o i to i o 
grams per cent In the remaining 7 patients 
the KTum protein coDcrntrations after opera 
tkm cither retna|ned constant or Increased 
from o.? to o 5 gnun per cenL 
y Ihiiing this 5 day postoperative period, the 
total urfiie aas cofl^ed from ro of the 47 
piatkntj studietL The average oaH) urinarr 
nitrogen eau cted bj each of these iDdivsduals 
Tsryd from 6 j 3 to i6£ grains and the average 
oftic group was 8^ grams per day These 
valocs of nitrogen eiaeted indite that 
probably from 187 5 to 5 >S- ST*™* of protein 
S\Tragc j8oj 3 gnis.) mrere cataboEied b\ the 
patients with gastr^testlnal caocer daring 



the 6m t da\a after operation '^ince these 
individuals had reccii’^ during thi same 
perwd only from js to 150 grams of protein 
(asTTige 8s gm ) ther apparenth soitained 
after operation a ngniScanl amount of tmue 
breakdown No correlation could be obtained 
between the decreased coocentratjon of 
seroiD protein and the amounts of nitrogen 
excreted by the patients of thii group 

As control materiai for the observattoos 
just described dmllar studies acre made in t 
other groups of patients. The hrst of the* 
consisted ^ 0 patients with non-ncoplsstic 
dbordera (Table II) who we r e submitted to 
soigicai procedures similar to those to ahich 
were subjected the patients with gastrdntes- 
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pJtbcuU with pastrointcftmi] amccf bectnoci 
of CDOiidenible Importtiice 

Although both the patienti with gutro- 
btcstiiuJ OLOcrr tod tiuie of the i gniup* 
ii*ed as controls all etcirted after operation 
conjparibh equal amotmti of urinary nltro- 
geo only the first group of IndiVKluals sus- 
tained considerable rwinctlon^ of thdr aertim 
protein ThceipJanabon for tblaob^r 

^'atk)n probaU) that (a) the tissue protein 
stores of patients with ranerr of the gaslro- 
intcitJnd tract are depleted and therefore 
cannot restore the serum protein coo eenlrationa 
to their prroperativ'c lc\'els, and (b) the abilUs 
of these indn-klutls to fabricate aerura protein 
is impaired 

It has l*m demonstrated that ea'cn before 
npentcon the patieoU with gastroiotesfinal 
cancer he. -e hipoproteinemla Frome\ndetKe 
rcrentlj presented (ii) a decreased concen- 
tratHwt of serum protetn In tno<t iiHtancea has 
been found to be asaoaated with dqilelion of 
tiwjc proteifH. When hipoproteinenua od<# 
only 3 pti cent of logested nitroeen I fabri 
rated into plasma proteins and the remainder 
n used to replenidi the tiwe protein supplr 
\fcordlQjdj' the hjpoprotewmia obse r ved 
tMtiore crperatloQ fn toe patients with gaalro- 
intedinal cancer in part may be due to the 
fact that the protein stores of these iodinduals 
already are too small to maintain a coostani 
scrum protein level under tbc stress resuUloK 
from aunpcal mantpulatlon and InevHlablc 
postoperative period of nltrocen (avt 

The impaired abiliWof patients with aaslro- 
intestinal cancer to fabricate aennn aJburoin 
(3) probablv contributes to thei significant 
degree of postoperative A 

previous stud) of this aeries (*) slroogly 
iQgpested this impaired abOltv a doe to 
an hepatic dvaftinction which like other 
bepetk fractions (5) conceivaUv U further 
aggravated when the pallenu arc subjected to 
mjg cry and manipulation of the Uver 


tUMUlT 

I Patients with gastrointestinal canen- 
heqocntlv develop after operalioc a DCjathr 
nitrogen balance The extent of thb negatm 
balance is do greater than that often devel- 
oped after operation bv patients with non- 
neopiastlc disease of tbc gastrcuntcstinal tnct 
or with gynecologic dbordcri who undenp 
Ultra abdominal operations. 

3 Iseverthdesa, conceotrationv of pminn 
m the acrum of patlenta with gastnxntestlnal 
cancer fall after operatioQ significantly morr 
than do th£« of the patl^ta snth non- 
neoplasbc gastrouatcstinal disorders or whh 
gynecologic disease 

3 It is possible that tbc lisaoe protein 
Mores of the patients with gaMrolntesUnal 
canOT are condderablv less than are thow of 
tbc 1 control groups of palicnU Mudkd 
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TREATMENT OF GASTRIC ULCER 

EDWARD S JUDD, M D , and JAMES T PRIESTLEY, M D , F A C S , 

Rochester, Minnesota 


F or many years the treatment of gas- 
tric ulcer has been the subject of con- 
siderable discussion and controversy 
Some physicians have been enthusi- 
astic regarding medical treatment whereas 
certain surgeons have been equally in favor of 
surgical treatment in the large majorit}' of 
cases It would seem that this subject should 
be pretty well settled after the extensive clin- 
ical experience which has been amassed m the 
management of this condition However, con- 
fusion still persists regarding the ideal choice 
of therapy m many of these cases 
The important questions which must be 
ansMcred before defimte opinions can be 
reached include (i) What is the percentage of 
error in the diagnosis of benign gastric ulcer 
when actually a small ulcerating carcinoma is 
present? (2) What is the percentage of cure of 
gastric ulcer treated medically? (3) ^^'J^at is 
the risk of operation for gastric ulcer? (4) What 
IS the rate of ultimate cure of this lesion b} 
surgical measures? Accurate answers to these 
questions should enable one to determine 
whether the risk of operation and chance of 
cure by surgical means are preferable to the 
chance of diagnostic error and likelihood of 
unsatisfactory' results bv medical measures 
It IS realized that generalizations often are 
misleading and unreliable for the mdmdual 
patient, as obviously the choice of treatment 
must remain largeh a matter to be deaded 
for each individual patient, nevertheless it is 
helpful to know what the odds favor, so to 
speak For this reason we have attempted to 
find answers to the questions listed 

ACCURACY OF CLINICAL DLVGNOSIS OF 
GASTRIC ULCER 

\s c\cr\onc realizes, an entireh accurate 
differential diagnosis cannot always be made 
between benign and malignant gastric ulcer 
1 o concede this point one need not haa e ana 

I rom thf lliMuon of Sun,<rrj aia\o Clitui 


firm conviction regarding the pathogenic re- 
lationship betw'een these two entirely distmct 
entities, and this subject will not be discussed 
at this time It is sufficient to admit that cer- 
tain small ulceratmg carcinomas of the stom- 
ach may present a clinical picture avhich can- 
not be distinguished from that which may be 
found m association with benign ulcer The 
mam differential points between benign and 
malignant gastric ulceration such as age of the 
patient, duration and ty'pe of symptoms, size 
and location of the lesion, achlorhydria or 
hyqierchlorhydria, roentgenologic and gastro- 
scopic appearance, and response to medical 
treatment may m certain cases all be mislead- 
ing Thus, examples can be cited from per- 
sonal experience wdierein all factors, such as 
youthful age of the patient, long history of 
ty’pically ulcer-like character, sm^ lesion sit- 
uated on the lesser curvature associated with 
high values for gastric acids, a roentgenologic 
and gastroscopic diagnosis of benign ulcer and 
a favorable immediate response to medical 
management, favored the diagnosis of benign 
ulcer, but notwithstanding the patient subse- 
quently' was found to have an actual carci- 
noma Likewise the reierse may be true, 
whereby the results of clinical in\estigatioii 
all suggest the malignant nature of the lesion 
and a benign ulcer is demonstrated histo- 
logically It IS true that such occurrences are 
not common but in a small percentage of 
cases tlie majoriti of factors may fa\or one 
diagnosis and yet the diagnosis bakd on these 
findings max be erroneous The tragedx of 
permitting a small, readily resectable, malig- 
nant lesion of the stomach to progress to the 
stage of inoperabihtx or to the time when 
prognosis is much less faxorable exen though 
resection can be accomplished, because of 
postponement of operation bx the initial 

medical " ’ ‘ 

A fexx 
eultx of 


reported obserxations on The di 
disunguishmg between benign gast 
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ulcw tod actual gutric cardnoma might be 
pertlneoL For example approximatdr 7 per 
cent of patieaU who undergo rtaeclion for 
malignant growthi of the itomach art leas 
than 40 J-cari of age (4) Eighty per cent of 
patient! who have gaitric reaectfcio for malig 
nant tnmor* and who pnmouil) rectK-rf 
medical treatment for presumed bemgn nicer 
eiperieoccd temporarj relief from thaform of 
tbertp> Approiimalely i of 5 patieoU who 
has gaitric reaectloo performed for cancer has 
normal or elevated \'aluea for gastric adds. 
Although 9 out of 10 benign gutrsc ulcers 
which are lemoNTd inrgicallj are than 

a quarter it hai been noted that approm 
matrly one hfth of the carcinomatous tesloQs 
remoiTd from the stomach hair an area of 
ukeratioo 4 centiraeteraor lest in diameter (s) 
Over a pemd of many }-ears the diagnosis of 
gastric ulcer has been made by the roentgen- 
ologist In ap^vimstely 10 per cent of cases Id 
wbi^ resection has bera pedonned for actoal 
cardnoma (4) 

Thus It Is emphasaed again that there b no 
imgle di rural oitenoo which ran make an 
accurate <MerentUl diagnosb between benign 
malignant gastric Tbe on)> meth^ 
ol certain dlfferentuttoQ b prolooged obaena 
tioo under medical treatcDenL Such observa 
tioQ we bcbeve ahoold be carried on (bter 
mlttcntl) following the first se^■ertl months) 
for a period of at least several \eara. If the 
lexion dtsippears ptompU) and remains ab- 
Knt roent^DoIogically and gaitroscopfcalh 
for tUs ptaiod of lime one would feel fairi> 
CDnfidcntthatftbbeaigninnatnre Ofcoone 
sboold It prove to be maUgnant during ihb 
Interval tree optimal time for surgical treat 
roent namcl> when the lesion was In an eari> 
stage of deveiopment, would have been loat- 

WTiat then 1 q answer to the first que»t»n 
proposed b the actual error of dlagnods In 
benJ^ ulcer? Thb mav be approached in two 
ways, first the p er c entage of error found In 
casei In which patients are treated soigicalli 
and second the percentage of error found in 
cases In which patJenU are treated mediraD> 

A recent review revealed that cardnoma was 
found on eiploratioQ In 19 or 8 w cent of 
337 cases tn which a diagnoib of benign gas- 
tric uker was made ana operation was per 


formed at the Maro Clinic during 1939 laj 
1940 As a corollary in a series <5 359 
In which operation was pieffonned for gistilc 
canrinoma during thb same period the ifisj 
noils m the IQ cases mentioned here was gu- 
tnc ulcer In order to determine the rernhs 
of the medkal treatment of gastric ulcer d 
wbkh more wD] be said later 146 patients 
whose condition was diagnosed as benign gas- 
tric uktr between the \Tan 1930 and >037 and 
who were treated medlcalJv were traced to tie 
present time Of thb group It b known that 
14 patients. Of 96 per cent suhsequentlr 
were shown to have gastnc carcrooina. Tiii 
observation U supported by the tuidingi of 
olbers, including Alien ana Welch, who re- 
ported 377 cases In which the diagnosb of 
benign gastnc nicer was made IhlTt) nine 
or 14 per cent 0/ these patients later were 
known to havT camnoma. Some were treated 
medJcallv and others sorgicall) Of the 173 
patients in thU groop who were treated mnli 
ally 13 or somewhat more than 7 per cat 
snbseqmtl} were fotmd to hive ordnocna. 
CoQsiiWl&g the chance of diagnostic error 
based oc unkal entena from these varioui 
points of \dew It u evident that appnrdniatelv 
once Is 10 or I s times the dinlcal chagDo^ of 
benign gastric ulcer wUI be in error and In 
truth cardnoma will be present 

MEStrLTS 07 MEDICAL TaEATUETT OF 
OAmiC ITLCE* 

A recent itudj has been made conccrnluf 
the second queiion name\> what art the 
results of mescal treatment of benign gastnc 
uker? Cases in whxh the diagnovs of gastric 
ulcer was made in the ilavo Chnlc daring the 
vears 1930 to 1937 as pcmooslv mentioned 
nave b^ re v ie w ed- ilore recent cases were 
not Indaded in the itud> in order to have a 
foUow-op period of at least 5 \ean- There 
were 146 caws m thb group which filled the 
necessarv requircroenls for the »tud> namd) 
a complete eiaminition was performed the 
diagDosis of gastnc nicer was made medxal 
treatment was instituted and knowledge 0/ 
the present condllion of the patient was ob- 
tain^ There were nurarroos other cases, 
similar to tbew which were not induded be- 
cause of some slight snspidon of cancer the 
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fact that operation had been advised but not 
performed, and because information regarding 
the condition of the patient could not be ob- 
tained at this time Of these 146 patients 68 
were admitted to the clmic on one occasion 
only In some instances this onginal admis- 
sion constituted a prolonged period'bf obser\m- 
tion, and in other cases it did not Although, 
folloMung their departure, fairly close contact 
was mamtamed with these patients through 
the physiaan at home and by other means, iL 
might be said that this does not constitute 
adequate and proper treatment of the patient 
who has gastric ulcer Therefore, this group 
of 68 patients was separated from the remain- 
ing group of 78 i\hich was followed closely on 
repeated visits by roentgenologic or gastro- 
scopic examination for an average of 2 g years 
In addition recent information regardmg both 
groups of patients has been obtained by letter 
m most cases at an interval which varied from 
5 to 1 2 ) ears following the origmal admission 
It was noted that the results were virtually the 
same in both groups of patients and for that 
reason the results obtained in the entire group 
will be considered At first it might appear 
surprising that results were not definitely 
more favorable in the group which was kept 
under prolonged observation On reflection, 
however, it is apparent that no amount of 
treatment could be accepted to influence the 
incidence of carcinoma in either group and 
most patients can follow the proper thera- 
peutic medical regimen just as well following 
adequate instruction on an initial visit as 
after repeated visits, provided of course that 
adequate instruction is given the first time 
Of the 146 cases in which the diagnosis of 
benign gastric ulcer was made, medical treat- 
ment instituted, and the patient’s progress 
during a period of 5 to 12 years ascertained, 
cure occurred m only 46 5 per cent (Table I) 
An additional 158 per cent of the patients had 
no symptoms if the medical regimen was fol- 
lowed constantly , 4 8 per cent were found to 
have gastric ulcer by roentgenologic diagnosis, 
1 1 per cent were operated on because of failure 
of medical management and found to have 
gastric ulcer and 9 6 per cent (14 patients) 
presented definite evidence of gastric carci- 
noma Of this group of 14 patients one-half 


TABLE I —RESULTS OF MEDICAL TREATMENl 
OF GASTRIC ULCER 


Ti-pe of Result 

Cure 

Sj mptoms absent if medical regimen is 
followed 

Gastric ulcer present roentgenologi- 
cally 

Operation for gastnc ulcer 

Defimte evidence of carcmpma de- 
veloped 

Death from hemorrhage 

Deaths from unrelated causes 
Total 


Cases 

Per cent 

68 

46 5 

23 

IS 8 

7 

48 

16 

II 0 ^ 

14 

96-^ 

I 

0 7 

17 

II 6 

146 

100 


(7 patients) died of metastatic carcmoma and 
the remamder were explored surgically, how- 
ever, m only 3 cases could the gastric cancer 
be removed Eleven and six-tenths per cent 
of the entire group of 146 patients died of 
apparently unrelated causes and o 7 per cent 
(i patient) died of gastric hemorrhage 

Analysis of these results mdicates that the 
medical treatment of presumed benign gas- 
tric ulcer leaves considerable to be desired 
With cure accomphshed in somewhat less than 
50 per cent of cases and with approximately 
10 per cent of patients subsequently mani- 
festing frank carcinoma of the stomach, one 
could hardly call the results eminently satis- 
factory In addition, 11 per cent of the pa- 
tients required operation subsequently for 
benign gastric ulcer because of failure of medi- 
cal management One need operate on only a 
few penetrating gastric ulcers which have 
eroded completely through the wall of the 
stomach and have a crater, the base of which 
IS formed perhaps by the pancreas, to appre- 
ciate the difficulties inherent in effecting com- 
plete heahng of the lesion by medical meas- 
ures In addition, the marked degree of gas 
tntis and inflammatory activity of a benign 
gastric fficer so often seen at the operating 
table following intensive medical tr^tment 
for several weeks m the hospital prior to ooer- 
ation serve to emphasize the meffectivenesVof 
medical management in many of these cases 

RISK OF SURGICAL TREATMENT OF GASTRIC 
ULCER 

In contrast with results obtained by the 

medical treatment of gastric ulcer wh2 may 

be expected from the surcnr'-.i 

these patients? The first anp t ° 

u lie urst question to consider 
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b thk regimi I* the ri»k of opentloo Thi*,of 
courtc vuj idth the condition of the 
patient, experience of the xurgeon t>'pe of 
opetxtioQ performed, tod preopentiw and 
F^operttnt ore It is obrkMa that no def 
Lnite figure can ever be cstablkhed In thh con 
nectiOD which will be univcrtally appUcabk 
for aH patients and all surgeons. About all 
that can be determined In this regard is for an 
Individual surgeon or group of surgeoru to 
record personal eipertence in cases of thi« 
tjpe. rhning the past $ jrari at the Maj-o 
Chnic the risk of gastric rcsectioD perfonoed 
tor gastric ulcer in 400 cases has been a s pet 
cent Ihiring this same time the risk of lo^ 
excuioa and gastroenterostomy for gastric 
tUcef has been 3 3 per cent These mortallt) 
figures Indade all patients who died lo the 
bo^tal folkiwing operatkin. 

UITTUATE BESOLTB OJ Sl^lOlCAL TRtATUtKT 
What then mav one andopate regarding 
ulthoate cure of thoae patients who have gaa- 
trK resection perfortora for benign gastric 
ulcer and survii'e the operation? In our ex 
pemce resectlaD of the stomaeh for gastric 
ulcer is foUowed by aoine of the most satis- 
factory resolts that are obtained b the sur^ 
cal treatment of any gastric or doodenal le 
siooa. Walters and CLigett (3) m ^ re 
ported on ij2 cases of gastne ukrer treated 
surgically FoOow-up studies over a pieriod of 
1 to 5 jTan were obtained b 162 cases. There 
was DO known mddence of tbe devdopmeot of 
gaitro}ejuiial ulcer and only one patient b 
the entlrt group daaalfied hts result as entird) 
unsatkfactory Of 19 patients foflomed on 
whom local cxdsion'Tbinbuicd with gastro- 
enterostomy was performed s? had an en 
Urd) aatiafactory result and a Wl mild dis- 
tress at thrws. Of 8s patients on whom a 
r6h-a type of resection was carried out 80 
han an entfrdy satisfactory result and 5 were 
In good bcahh but had oaaiional slight db- 
treai. Infonnation b some of these cases was 
obtained by questionnaire which may be con- 
udCTcd unreliable bawesTr It b addom that 
a patient will write that be 11 well onlcii be 
aciuaHy feeb wtlL The length of follow-up 
pcfiid ma\ be a little tbort for an acemate 
analyso of tbe true ultimate resnlu and yet 


ft coincides quite dosdv with our apeifci« 
Other procedures such as local exdssm 
slce^T resection or gaatroenterostomv iW*.- 
are followed by somewhat less satlsfirtwy 
results. 

cHoics or oPiJUTTox rot oAxrtxc cuxi 
In former yean local of « gutrfc 

ulcer combined with gastroenterostomy wti 
coosidcred to be the treatment of choke h 
many cases. At the present time we sridocn 
empiov thb form of treatment for ■e%Tral res- 
sons. In the first place if local cidsioo of the 
ulcer b perionned b a certain ntunber of 
ca s es, the pathologist mav subscaucnllj rt 
port that the lesioii actually b mangnant m 
which case an entirdy Inadequate removal of 
tbe in\'Dl\cd tbsoc has been performed and 
further operation b ad\iaab)e b most 
In addition it has been found demng receat 
yeara that gastric resection can be p^oimed 
for gastTK ulcer with virtually tbe same mor 
lallty rate sjBooated with lo^ excukra and 
gastroestereatoav Fonneriy it was thought 
that certab gastric ulcers were Inarrearihle for 
resectioQ bat ue know dow th&t virtually 
eierr gastne ulcer can be removed by resec 
tloo with utHoatlon of various modi&atkaa 
of tbe r ha typx of operation notably the 
Hofmeisler t>Tie B\ wb> of digressioa it 
might be mentioned that the presumed bar 
ocaiahlbt) of certain gastne ulcers f u nD CjIv 
was used as an argument b favor of medkal 
management of certain higb-Ivlng lesioos. 
Thb argument ts ao longer valid Gistro- 
eotcrostomy tlom; does not constitute ade 
quate treatment for the patient with gastric 
ulcer as b 8 of the 46 cases of gastrK ulcer 
prrrknuJy mentiooed, thb operation hid been 
performed previously (in h cases for duodenal 
ulcer and m a cases for gastric ulcer) 

The wrgical treatment of choice b mo«t 
cases of gastrk nicer wc think b gastric re- 
aectioa For the lesrao situated in the dntsl 
third of the stomach, a Billroth I type of oper 
ation can be cmploved with satisfaction b 
Mine In general the posterior Pflva 

operarioo b the one which we employ px*t 
frequently When dealing with an ulcer sit 
uated high on the Icsaer curvature of the 
the Hofmebter moditicitlrm 0/ the 
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posterior P 61 ya operation often is most satis- 
factory Occasionally if the lesion is espe- 
aally high, an antenor type of anastomosis 
without enteroanastomosis is employed This 
type of operation, however, is used only m- 
frequently Modifications of this procedure 
may be employed for an ulcer situated in the 
cardia on the anterior or posterior walls of the 
stomach 

OBSERVATION 

On the basis of our experience we are m- 
clined to favor the surgical treatment of gas- 
tric ulcer m an increasing number of cases 
Thus, the preoperative diagnostic error m 
cases ofigastnc ulcer of approximately 10 per 
cent and the late results of medical treatment 
with somewhat less than half of the patients 
being completely reheved does not make a 
very good record for medical treatment In 
contrast the low operative risk of gastric ulcer 
(2 s per cent for resection) and the satisfac- 
tory end-results in the large majority of cases 
certainly favor surgical treatment m these 
cases This is especially true when dealing 
with the perforating lesions which we beheve 
are always surgical if the patient’s general 
condition permits We do not mean to impl}^ 
that all cases of simple, superficial gastnc 
ulceration, perhaps associated with an exacer- 
bation of gastritis should be treated surgically 
Lesions of this type generally respond readily 
to medical management and do’not carry the 
threat of unrecognized mahgnancy It is real- 
ized that conclusions based on a statistical 
study of this type may be misleadmg On the 
other hand, observations of the various cases 
reported form the basis on which one may'log- 
ically estabhsh clinical judgments It is our 
opmion that the choice of treatment for the 
patient with gastric ulcer reall} does not he 


between medical and surgical but rather be- 
tween immediate surgical treatment and a 
trial of medical management under close ob- 
servation followed by surgical treatment if 
prompt and permanent healmg of the ulcer 
does not occur By adhermg to this type of 
medical management the unfortunate devel- 
opment of a large and moperable carcmoma 
prior to its recogmtion may be obviated m 
most cases In reachmg the decision regardmg 
the choice of medical or surgical treatment m 
a given case, it is well to keep in imnd the 
relative risk of each form of treatment as well 
as the chance of cure which either medical or 
surgical treatment may afford 

SUMMARY 

1 The error in the preoperative diagnosis 
of gastric ulcer m differentiation from gastric 
cancer is approximately 10 per cent 

2 Only approximately hdf of the patients 
who are treated medically for gastric ulcer 
have a result which they consider entirely 
satisfactory 

3 Approximately 10 per cent of patients 
treated medically for gastnc ulcer subse- 
quently prove to have carcmoma 

4 The risk of gastnc resection for gastric 
ulcer m our expenence is 2 5 per cent 

5 The results of the surgical treatment of 
gastric ulcer are entirely satisfactory m the 
majoritjf of cases 
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RUPTURE OF THE UTERUS 
An Anil}-ni of 30 Matcmtl Deitht 

DlARLES A. GORDOV M n F A.CS lad ALE’CANDER IL R(fet.VnML, M D ^^CJ 

Biw41^ New ^ oric 


R upture oS the uterm U roaunool^ 
•Uted to be A gn\-e coiDp]ic»tk»Q o( 
prtjnjiitcy and Ubor j-eiUbgcoer 
afly tboQgbt to occur {n{nqQci>d> 
and lu Importance at a cooaiderabU Increment 
of our poerperaJ mortaHty b not generally 
apprwdated The freqoencj' of lu occurrence 
Is actually anknoirn figures oo (ta (oodence 
\-arying widely from 1 In 95 (rj) ddh-erfea to 
linfiocft A growing appcedalionoitW great 
Is^rtance of the rdb of bemorrbage to ma 
tenul deaths, and reporti of ae\'eTal large 
aerieso/ruptnreof the uterm (r 3-6 i3)dur 
ing the last 5 yean show increaslag Interest 
In an} ana the frequency of trannutlc 
rnptun at least, wQl depend upon the Quality 
of obstetric care. In hospital prtetke Its 
inodestce wd Tary wrth chance factors. OW 
figures are largel) >*0^^ by the iiKreasIng 
freqiamcy of oesanan sectioo. Lvttch has 
reported jj cases during a to year period at 
the Boston Qty Hospital and Sheldon found 
the same nombCT of cases at the Boston L>'ing 
In Ho^tal from 1916 to 1938 an Incidence of 
I In every 1 105 delivcriei. Rce*c and linn, 
reporting 34 from the records of the 

Unhenit? and Ealtinxirc Qty Hoqatals. 
found an mddrnce of i In i 516 case*. Dumr 
for the Committee 00 Maternal ^\elfareorihe 
Philadelphia County Medical Sodet) ana 
l>-*ed 105 casei, all the cases known to ha\e 
occurred In Phfladdphla dnring the 10 j-ear 
period 193 1 to 1 94 1 an Incidence of I In own 
3^9 bfrths. “nine were 65 deaths In this 
a mortality of 63 per cent which 
contributed 6.6 per cent to the poeipera! 
mortality rate, U ectopic pfegnancy and 
abortion acre excluded. Brngham rroortlng 
on maternal mortalitj for 1^0 la the state of 
New Jersc> saja that rupture of the utenia 
was a frequent cause of death, ooe hall of 
these cases resulting from rerdon. Tltin 


found 7 cases diagnosed u rupture of tie 
uterus in aj 6 cases of puerperal death b 
Masaachusetts in tgjfi jet he fdt sure that fa 
other cases b which death was atlriboled to 
shock, rupture of the uterus was the actual 
can* In Rhode Iilaad (is) in 1940, there 
were but 35 puerperal deaths, jet b 3 cases, 
or IS per cent of that state s enrlahly low 
mortality rate death waa doe lo niptare of 
tbcnlerua 

Slegtl(7) analjilng the puerperal mor1aUt\ 
of the City of Buflab for 1935-1940 reported 
(S deaths due to ntenae rapture accounting 
for 6 per ceut of the total number of 313 
poerpe^ deaths or 8 per cent of deaths when 
eclopK pregnancy and abortloD are exdoded 
Searij one half of these deaths occurred 
durbg vtnion and extraction It appean, 
however that there were ta deathi b Buffaki 
due to tmioa b 3 i of these death occurred 
on the first daj j-et onlj 7 were known to 
have a roptnred uterus. The oploloc of the 
Maternal Mortality Committee in Bnfialo (8) 
was that the num^ of deaths attributed to 
this cause would have been \'ery much higher 
If more cases had come to autopsy 

WTien the Children s Burean (10) In 1937- 
193S ftix&d 7 j8o maternal deaths In 15 
states but 91 cmaes srere found ta wbkfa rup- 
ture of the uterus was dlsgnnwd bv the 
attendbg pih\-sidtn or at autopsj lloacver 
the obstetric tdvisorj comnuttce beUerfd 
that the hiitorv deariv pointed to rupture 
b 6S cases, and made rxh a diagnosis prob- 
able b 109 other cases, a total of 36S cases 
These deaths accounted for 3 3 per cent of the 
total rate or 54 per If ectopic gestatkjo 
and abortioo were excluded The proportion 
of maternal destbis that mere assodat^ with 
ectopic gestation as dtber pnman or second 
arj mas 4 per rent rarving from i to 7 per 
rent b the several states. 
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In 1940, m the entire United States (ii), 
ectopic gestation accounted for 4 4 per cent of 
the total number of puerperal deaths, or 5 5 
per cent exclusive of abortion It is probable 
that rupture of the uterus is an even more 
important cause of maternal death, for 23 per 
cent (s.osS) of all the puerperal deaths (8,876) 
were caused by hemorrhage, trauma, and 
shock, yet placenta prexna and separation of 
the normally implanted placenta accounted 
for only hardly more than one-fifth of them 
(448) 

In Brookljn, City of New York, the Com- 
mittee on Maternal Welfare of the Medical 
Society of the County of Kings, after study of 
660 puerperal deaths recorded during the 
period January, 1937, to September, 1942, 
found that at least 30 women died from rup- 
ture of the uterus, or 5 4 per cent of the totM, 
if deaths due to ectopic gestation and abortion 
were excluded Dunng this same period, 
ectopic gestation accounted for 5 7 per cent of 
the deaths, excluding abortions 

It seems clear, then, that in many commun- 
ities rupture of the uterus exceeds, or at least 
equals, ectopic pregnancy as a cause for 
maternal mortality The comparison may be 
carried further, for, like ectopic pregnancy, 
rupture of the uterus must be thought of m a 
given case if the diagnosis is to be made more 
frequently In our own experience failure to 
consider rupture of the uterus as a cause for 
such single or combmed symptoms as loss of 
the fetal heart, cessation of contractions, and 
shock during labor, or shock after operative 
vaginal dehvery when external hemorrhage 
has been msufiScient to account for it, has 
often resulted in failure of diagnosis and death 
In 1 1 of these cases of death from rupture of 
the uterus the diagnosis was not made by the 
physician untd autopsy findings were reported 
The comnuttee beheves that the actual 
number of deaths was larger than the number 
reported, for there were other cases m which 
the diagnosis was probable and have not been 
included m these figures 
It IS not piossible to state the true mcidence 
of rupture of the uterus m Brooklyn smce the 
files of the committee contain information 
only on those m whom operation or autopsy 
showed death from this cause Fairly good 


abstracts of 30 such case records are available 
In every case the diagnosis was proved by 
operation or autopsy or exploration of the 
uterus Not all the data we should like to 
have can be found in these records, and the 
description of symptoms and signs associated 
with rupture was often meager, vet informa- 
tion as to the time of diagnosis and the nature 
of treatment was definite in every case 

CLINICAL DATA 

Age, color, and partly In 15, or half the 
patients, rupture took place between the ages 
of 35 and 45 years There were 5 patients in 
the age group 20 to 30 years, 10 patients in the 
30 to 35 5 ears group, 1 1 patients were between 
the age limits of 35 to 40 years, and 4 patients 
between the ages of 40 to 45 years In 2 cases 
color WEIS not recorded, 23 were white and 5 
colored There were only 3 pnmiparae and 
thejf were m the age group 20 to 35 years 

Duralton of labor In only 2 cases did 
rupture occur before the onset of labor In one 
of these, a primipara, rupture of a myomec- 
tomy scar occurred in the seventh month of 
pregnancy At operation, i hour later, a 
livmg fetus was extracted by enlarging the 
tear in the uterus, which was then sutured 
She vomited repeatedly during the one-half 
hour required for induction of ether anesthe- 
sia, and died of bronchopneumonia The 
other patient was a young colored multipara 
m the sixth month of pregnancy who died of 
pentomtis following operation at which a rent 
was found in the lower segment of the uterus 
antenorly The cause of rupture was un- 
known, though it was possibly due to instru- 
mental perforation 

The duration of labor in the other 28 cases 
is shown in Table I 


TABLE I 

—HOURS IN 

LABOR 


No of hours 

Spontaneous 

Traumatic 

Total 

Less than 6 

4 

I 

5 

6 to 12 

7 

2 

9 

12 to 24 

I 

3 

4 

24 to 36 


3 

3 

hlore than 36 



5 

Unstated 


2 

2 


12 

16 

28 


AU patienta in the table were multiparae except a In this group 


Ehology Spontaneous rupture occurred in 
13 cases All but 2 took place dunng labor In 


surgery g\*necoloc\ and obstetrics 
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TABLE n — SPOXtAXEOCI JlUFTTIM. 
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M * 
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rMWawM 

* U 1 



X 

X ' 


t n t 

•• 1 


X 

X 

CMTaltcm 



X 


OrUarcr 


3 cues no csiiK could be ustgoed, sod la the 
other 8 cues the csoscs were varied (ruble 

n) 

7 uid 8 la Table IT ore of speosl 
Interest. In tU there were probeblv ertenihe 
cen4cal semiag la Cue 6 there b&d been 
1 previn^ csjiterlatkio of the cervix. 
In 7 the orevlooi history Included • 
difficidt forceps deUveo' ^th cwrvknJ Ucer» 
Uon sad St eperstkn the tesr In the lower 
uterine segment wu dlrectls conllnoous with 
s complete Istersl tesr In the cerrli. Csse 8 
WM In that the pre%-loQi history 

IndiKfcd s «rsk)n snd eitrsctlon through ao 
Incompletely dilated cervix snd we can awnne 
tbc occurrence ol lacmllon and rubsequeol 
tcaning These 3 cases dcari) show the rflle 
of cervical scarring In the etiology erf spootan 
tons rupture It may also eiplsin certain 
cases of spontaneems rupture in iffKirentlT 
lioimal uteri In the jraWs 
during labor Previous theories haw referred 
prinapaDy to myometrial patbolog>' rather 
♦h.n to extension of ctivKil Uceratwo into 
the lower uterine segmtait 

TnumaSU In this group were 17 psUenU 
rupture In i case occuiring during pregnancy 
Pituitrin was the cause In i case It may have 
been administered In other cases, but, U so it 
was t»t reported. In the remalmng ts cue* 
vcwk» accounted for 7 In j of which forceps 
hsd failed Four were doe to fon:5*»J 
followed mutOatlng operatioos i the Pioard 


TABLE m — ■nutniATic tumjiE or thi 
trTEBU8-%'Easioi* 


Aw ; 


.”aii 

tUW ' 


c-*— 

w* : 

tzi 

- 

1 


rw— yam 



mi 

mu 

mBHHH 




*■ 1 

r 


Ta^rmm 

a* 

j 

M 1 






' 0 1 

1 

FaMUno j 


•A* 


■Si 


FaMl*^ 


a 


1 .g -1 


Utmmiimuim 1 



maneuver and i wu due to strong and pro- 
kroged (uitdal pressure 

Internal version wu the principal cause of 
traumatic rupture Table III shows Lhst la 
S of the cases \ttsJoq wu perfemned after 30 
to 58 boors of lator a de^te coatralndica 
tkiD to this procedtue because of inarhed 
thinning oot of the fewer uterine segment 
Other haxardocs prpcrdaies, such u prcxspt 
eitradioo followig versfeo lor pucenU 
previa, were also reported. 

Sipu iJarf rymfiffm In the a eases of 
spontaneous rupture which ouairred before 
labor began severe abdominal pain followed 
without bleeding or shock In the other n 
case* of spontaneous rupture shock wu 
notable ocmmng in 9 cases. \iglnal bleeding 
wu profuse In j cases sllgbt in 7 cases, not 
mentiooed in i case and in i case there wu 
none at alL Abdominal pain sru se%*eTe in but 
5 cases. In 6 case* labor ceased. In onlv ] 
case* were fetal parts recorded u easDy felt 
beneath the abdominal wall 

The cTintral picture of traumatic rupture 
wu one of slock, with or without increased 
vaginal bleeding In ii cases shock wu 
prtfnrmd and hemorrhage wu prulnsc in 6 
cases. 

Stie «J npittrt In *6 cases rupture wu 
oomirfete and in 4 Incomplete Except In j 
I n which mpture foDowed m)0(Dectomv 
ood previous cesarean section the fewer 
segment wu involved In every case In 4 
involving both upper and fewer leg 
ments, mu doe to previous suspension of the 
uterus for retroversion and cauterliatioo of 
thecervix i wa* caused by pituitrin iwuof 
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unkno\\'n origin occurring in a muUipara, aged 
■^S years, after 8 hours of labor, and one began 
at an old cer^ncal scar and c\tended superiorly 

In 6 cases of rupture in the loner segment, 
its exact location nas not stated Lateral 
longitudinal rupture right or left, v. as the com- 
mon lesion, mth 15 cases m this group Hema- 
toma of the broad ligament was frequenth 
observed Transi erse rupture of the anterior 
loner segment nas next in frequency, a total 
of 6 cases, n ith 2 ca'^es of spontaneous rupture 
dunng labor occurring in this group Posterior 
rupture of the loner segment nas noted in 3 
cases, in 2 of these cases forceps had failed 
of deluen, and in the other, 2 semilunar 
transierse tears resulted from the Scanzoni 
maneu\cr 

Diagnosis The diagnosis was made before 
death in 19 cases, yet in 7 cases more than 2 
hours had elapsed, and in i case not until 7 
dajs after rupture had occurred was the 
diagnosis made In i r cases the diagnosis n as 
made onlj at autopsj Thus in onl\ 12, or 40 
per cent of the cases, nas the diagnosis made 
within a time interx'al in which there is 
reasonable opportuniti for successful treat- 
ment 

In the spontaneous rupture group, the 
diagnosis was not made in only 3 cases In i 
case, because of precordial pain and djspnea, 
shock nas thought to be due to coronar> 
thrombosis, in another, rupture of a cesarean 
section scar was mistaken for ablatio placen- 
tae, and the third case occurred in a quattuor- 
decipara, 40 years of age 

In rupture due to trauma, however, the 
diagnosis was correct m but g of the 1 7 cases 
Hemorrhage and shock nere commonly attri- 
buted to the operatn^e procedure, not to 
rupture of the uterus The lapse of time before 
diagnosis was made is shown in Table IV 

Treaiment and causes of death In 13 cases 
operation was not performed, principally 
because of failure of diagnosis, for in 1 1 cases, 
it null be recalled, the diagnosis was first made 
at autopsy Eleven of these women died of 
hemorrhage and shock within a few hours, 
w'hile 2 died of pentomtis 

Supravaginal hysterectomy was performed 
in 16 cases, and in i case the laceration was 
sutured In 9 cases hemorrhage and shock 


TABLE IV —TIME INTERVAT IN DIAGNOSIS 


Tj'pc of Rupture 

Ulthin 3 
houpi 

FAforc than 

3 hours 

Not until outopsj 

^pofttaneouit 

7 

3 

3 

Trtumailc 

5 

4 

S 

Total 

ta i 

7 

II 


caused death shortly after operation, in 4 
cases death w'as due to peritonitis, and in 3 
cases to bronchopneumonia 

In the entire number of 30 cases death was 
due to hemorrhage and shock in 20 cases, 
peritonitis in 6 cases, bronchopneumonia in 3 
cases, and anuria in 1 case 
Of the 30 babies 3 surx'ued, a fetal mortal- 
ity of 90 per cent Two women died who were 
undelivered 

Adequate transfusions of blood v-'crc ad- 
ministered in but 3 cases, ii women received 
moderate amounts of blood, 5 received totally 
inadequate amounts, and ii were given no 
blood at all Undue confidence was had in 
crystalloid solutions, and many varieties of 
cardiac stimulants were administered Blood 
plasma or scrum w ere not used in any case, 3'et 
it IS admitted that the large majority of these 
deaths took place before the value of these 
blood substitutes had been well recognized 

SUMMARV 

The importance of rupture of the uterus as 
a factor contributing at least 6 per cent to the 
maternal death rate is shown It probablj' is a 
more common cause of death than ectopic 
gestation There is very little doubt that 
rates are higher than commonly reported, for 
failure of diagnosis is common 
In an analysis of 30 puerperal deaths 
occurring in Brookl3m during a 6 3^ear period, 
the r 61 e of age and multiparitj^ is shown and 
the causes of rupture and the data associated 
with delivei^' are indicated Rupture was 
spontaneous in 13 cases In the group of 17 
traumatic cases, 7 were due to version in the 
face of well accepted contraindications 
With the exception of 2 cases m which 
rupture occurred at the site of a previous 
cesarean section or m3''omectomy scar, it 
was the lower segment which was mvolved 
in every case 
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The djagnosis vu Ute [□ the mAjoHtr of 
cun bdng msde idlhin 3 boon hi onl> la of 
40 per cent of the cue*. In it case* the 
(Qi^ooft* m fint tnade at aatop*} 

In the trauraiidc gitrup hcmorriia^te and 
ahock were commooli attnbatcd to the opera 
tl\T procedore anJ not to mptore of the 
utem*. In 3 case* In whkh the utenw *ru 
explored the rent in the uterine wall iru not 
di*co\ered. 

Inadequate blood transfuaioa*, or dooc at 
oil were admintitered to the majonty of 
patfenta Other mtra\‘er>crui therapr and 
Nuioos cardfo-rexpirator) atlmalants were 
reGed upon for treatment of shock. 
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meton were also encountered tbowiog ptte 
nomeni. of •naidntioQ well u fiothlof of 
tfae (ace dii&nilc^ in bretlUs^ fweatmc and 
faintneM. In tHs groop 8 rich cues were 
eocDontered twt I bave seen sever a l ncli 
resetloQS be/<>re thU ftud> wu undanaien. 
Tbe hepann curves in Uk same mdindoaJ are 
remarkably axutant They were determined 
for 17 consecutive days without notable 
clian^e CTable I) 

THe HTPOaEACTOB OIOtTF 
Of the 87 patients studied 36 were placed 
in tbe group of bvpoieactnri some of them 
only temporarily Tbe compaiad%ely high 
incidence of patients vdth poor response to 
bepann is explained by ocr interest In hut 
fu^ a group. They were subdivided into 
patients (a the postoperati e state peticnU 
with cardkn’iscular acadents and patients 
suffering from Boerger s disease 

A ih pojls^aikr iiaSe If one uses the 
diagram of Senmidt Fukl lloravltx foe the 
expUnation of the clottiog mechanism, one 
would expect sn raaeased need for heparin In 
the eariy days foUowing opcratioD when 
thromboiinasc is Ifberat^ from the tissoes 
and when pJafflcU disintegrate (Fig s) Ehe 


TABLE L— DAILY nEPAUW CtTina TOt 


17 DAYl 



where (5) I have sommarixed tbe changes in 
the Wood reported after operationa. There li 
an initial fall and secondary rise in plateleti 
an berease in hbrinogeo, a shift or revcrul of 
the albominglobulin ratio in faenr of the 
globulins and an Increase in bkiod viscodh 
All of these factors favor the aggiotioation of 
plaleleta, which normally possess a marked 
negativT potenUal and tend to repel etch 
other 

Tbe coagnlatioQ of tbe blood Is faitircd by 
the postopcia tire leucocytoib and tbe dtsinle 
gratioQ of platelets, both of which Eberatc 
(hrombokinase l>eh3*drxtioa and loss of plas- 
ma occurring In bums, shock, and Intestinil 
obstructloQ also aborteu coagulation tuoe. 

Thai, the agriutlnatioo of platelets s ee ms 
largd} responsible for tbe innlal throraboi, 
whereas, tne increased coagulability of the 
blood hastens the lupeninpoied spceidiogred 
thrombi in tbe stagnatuig or retarded tsood 
stream surTtumdlng tbe trfulinatkm-thioTn 
bos. In tbe po<operatm state then, a 
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clot 

I ig 2 The thcon of dotting (Houell) The three fundamentil 
factors, fibnnogcn, calcium and prothrombin arc underlined In the 
case of injuo to tissues or after disintegration of platelets, throm 
boUinase (cephahn) is released and counteracts hepann so that pro- 
thrombin 15 free to join with calcium to form thrombin, which in turn 
unites nith fibrinogen to form fibrin 



Fig 3 Senal heparin curves of 2 patients, both of whom show 
marked hepann resistance after operation In the case of H \V (rup- 
tured appendex, diffuse pentomtis), the curves, at left, are completely 
flat on the ad and 3d days, whereas in the case of M H (congenital 
hj poplastic kidney, hypertension, nephrectomy), at nght, the curve 
IS absolutely flat on the da) of operation and very flat on the ad da> 
After the 4th day, both patients exhibited a normal response Fig 
ures on curves indicate da) after operation 


combination of increased agglutination of 
platelets and an accelerated coagulability are 
at work 

Recently Shapiro, Sherann, and CJordimer 
confirmed the initial fall and subsequent rise 
of platelets foDoxving operations and also the 
imtial decrease and secondary increase in 
prothrombin levels In 14 out of 23 surgical 
cases, the prothrombin level was found to 
increase usually concomitantly with the throm- 
bocytosis occurrmg on the 6th to 10th day 
following operation 

The hepann curves determined daily alter 
operations show a marked flattening, some- 


times a complete resistance to heparin This 
phase usually ends on the 4th day, corre- 
spondmg to the increase in platelets, there is an 
increase in prothrombin activity (14) Two 
such senal determinations are shown in 
Figure 3 In the case of H W the response to 
hepann was dimi nished on the ist day after 
operation, completely absent on the 2d and 
3d days, improved on the 5th, normal on the 
6th and 7th days In the case of M H the 
response to hepann was absent on the day of 
operation, very shght on the 2d day and 
normal after the 4th day If the patients are 
hyperreactors to start with, the decreased 
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Ftf 4 Both <J that p«tMAti e« kypcm^tlcn b*{«T« 4 * rt* 

•ah, pa»(ap0UhiV ni<it»r» b M u naried m Lbat to pt>- 
Tioai ptpfu 40 lb* ut ud |d d»yv n^itctholF ti* rwpw* 

to Wpona b dlolobbcd. F b 7 T«ncs^oo. Atriftt, 

M S »tiTO>etbrfh,« t i Jfin> lfcyim«A»py 


nrspome to brpAnn b oot as tcurlud And only 
verj temportry (Tig 4) It b idD evident, 
bowever 00 tbe istp 5 AtopcTAtircdA) oIBL F 
and tlK jd And Sth wys of M S Coovtmiy 
in the «■■««» o( H coosuteotly shoved 

a duninislKd mrtioo to heptna, the post 
opeiAthr period ns diAr»cteri*ed by a 
complete Uck ol rcAcd>dty on the jd tod 6th 
dA\i tbe only ith respotae on the Sth and 
9lh<Uys. TbcUitcirvcobUlnedoathe irth 
portoperAti%T day vrithApeAkof < 4 ^ minules 
At 10 minutes, pUces thboAtfent In the bypo- 
rcActor groop (Fig 5) Jllnor sotricaI opera 
tkms, l^ veTer not Inflocnce the hepenn 
curve (Fir 7) 

B Cardifi?asCMlar acadenU PaUcoU with 
coronAT^ thrombosis cere b ral thrombosis, 
irtentl embolbra And venoos Ihrooibosis, 



Fif < Tkn i«ueol betocf* t lh« *< 

nJtontM kM «mi *r» Aittowd ***J!r!4 

4Iwr*U« p«»d Sock p» tkmU jib 

fM tIraniNT*** « re- tjuUn Wiimf ^wrStto* II Z 
BMT* tmiTtH <d tort, MB^OUU* 


eichjsIvT 0/ rfoergtr t dbctse baet bcr 
fTooped under thb headi ng Elriteen p« 
UeoU Are ataHaHc lor stody sDiSowingai 
curvei. Only psUents vbo« tascqIat ocd« 
i>o ocQ u red srithin a fev days of tbe detei 
mhitloQ of ibdr heparin KOutivity ar 
bsduded. As a eontroL we hare agroupof 
patknu inih Uenucal viACular bivo^vemen^ 
tot in vhoffl the thrombotk eptiode ha 
ecrurred weeks or months nrevjoos to th 
study of ihcfr response to beparin. Thes 
cun'Cs fall within normal Uxnlti. Afcwoflh 
IBostratire curves are charted in Figure 6 
Patient I R S-, has been under our obsn 
vatlon for sereral >TArs wHh rheumatic bear 
auricular fibrillation, and multlpJ 
emboli to eurtnillies and brain Tba curN- 
was obtained daring one of her numeroo 
admisriona, 4 days a/ter a popliteal embolai 
Patients E B nta had coronary and perW 
eral arterial thromboses on an artcnowiei 
otic basis. PAtlcnt 3 it R had a km grad 
thrombophlebltl m Urge aapheooui \-aricoi 
ltle% Patient 4 if il har had rheuroati 
heart dl'vaac anncular fibriHatioo and fiv 
neriiieral emboli with three cmbcdectoaiici 
curve VIS obtained within S 4 boors t 
the fourth femoral embolcu. Patient 5 F S 
had a cerchfal thrombosb 48 hours poor I 
tbe curve ibovru Cases 3 4, and 5 shoved o 
respoose to heparin whereas, cases i and 
tbowed some elevation of tbe coigulatb 
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O lO 20 30 40 O lO 20 30 40 50 

Time m minutes 

Fig 6 a, On the left are shown the curves of s patients who have suffered an 
acute vascular occlusion within a few days prior to these detenmnabons As a con- 
trol, b, on the nght are the curves of pabents, in whom the vascular acadent had 
occurred several w eeks or months previously 


tune, but the response was below the normal 
average As a control Figure 6, b shows the 
curves of five patients equally afiiicted with 
vascular thromboses but not m a stage of an 
acute occlusive episode Patient i is F M 
with chronic coronary sclerosis Patient 2 is 
S B , who has had coronary arterial disease 
for years with angma on effort, but no recent 
vascular occlusion Patient 3, E K A , had 
neuroarculatory asthema Patient 4 is A P , 
who suffered a coronary occlusion 2 /^ years 
previously but has had no other episode 
Patient 5, M N , had a chrome thrombo- 
phlebitic induration due to an old ihofemoral 
thrombosis Her curve was somewhat atypiCcd 
as It rose slowly, reached the peak of 7 
minutes as late as 30 minutes, and did not 
return to normal for 50 min utes It is not a 
subnormal but a delayed response 

The question naturally arises whether the 
diminished response to hepann is the expres- 
sion of a change m the clotting factors 
preceding or foUowmg thrombosis An oppor- 


tumty presented itself during the treatment 
of varicose vems to mquire into this problem 
It is our custom to hgate the saphenous vem 
at its junction with the femoral and then mject 
rather large amounts of hypertomc solutions 
to produce a thrombosis of at least the seg- 
ment of the saphenous vem endmg at the 
knee Thus a rather massive thrombus is 
produced It is mterestmg to note that the 
presence of such large masses of thrombi does 
not alter the heparin curves after their 
production Figure 7 shows an average of 
three curves before and 24 hours after vein 
hgation and massive injection This graph 
illustrates the fact that imnor operations with 
shght tissue injury do not alter the postopera- 
tive heparm curve and also that the presence 
of a massive thrombus itself does not seem to 
influence it It must be emphasized, how- 
ever, that such an artificial tlmombus differs 
from a spontaneous one in that an irntative 
endophlebitis has been the primary cause of 
thrombosis and that this thrombus is not m 



Fig 7 Hepann qurves, average, in 3 cases before (— ) 

and after ( ) bgabon of saphenous vein followed 

by rebograde thrombosis Note that there is httle, if any, 
change in the response to hepann 



Fig 8 Note that following hgation of the femoral vein 
the delayed response to hepann becomes normal The 
thrombosis has been eliminated from contact \nth circu- 
laUng blood — , Before hgation , after hgation 
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Flt.4 ^ Ucpcrto •mfvm bi SwcfcrS dboM Cm mIc (niactAtUW Caa i, v sM 
4 enmnfxd tiiMUe^Ma/ UM^nMC. Oe tbc rifkl bU* a Um nvpli. a, cm cma ioatm 

ttat dot* ei( Wp4m(i.5 ex.) tkoiw l t fci i— fiiMld 

patint b* br^WrUted, <k no** fmjvnt ikan an utraaiy t* affect nti>- 

faclorj paei na^ a rt ca d caafditbie time 


cooUct »ith the genend drcnktkm »» the 
vein above the dot b lied aod cut, Tbu* my 
t 4 nat» gen e rated la the thnmbiB caonot be 
ibiorbed tnxn here e* creo the penTeoooa 
IjTDphaUcs axe blocked by the traQaaection <rf 
the N-rin Tblj pouibility U wggeffted by the 
corveiofR-B cpatbataufTerlQgfrofDadeep 
venoui thnjmboabof about lodi)-* doratJoo. 
Hi* hepiirln reipoiae wai ahghtly delayed- At 
to mlnate* thm hid been do riie oJ the 
dotting time allhoogb at »o colnote* a px)d 
rcsponie had been cHdted- Howerer 14 
boon after the femoral \tIo had been tied and 
the tbrombo* thu* dimlnaled from footact 
with the Qicnliting Wood, the re*poc*c wa* 
far quicker and laitcd JoDger (Fli: 8 ) 

C Bveriers itsftue Shi patient* are 
available lor itudy (Fig 9) In a, are ihown 
4caie*. CaKi L.F asojTtroldmale had 
acute aod r ec u rrent attack* of Buerger'* 
dljease for many >var». \t the time of e»n^ 
tnatioQ the proccM wa* entirely qnie*cenl with 
a normal aedlmcnUtioo rate There ww 
mula^e tegmental occltaioa*- Ca*e • ^ ® 
«a* examitt^ during a recurrent attack, '--••e 
t B had a marked pcripberal type ot 
BoCTuei • diieaie with acute fweffing 
and rubor of toe*. Case 4 iL M dc>‘elycaa 
jfttnental phleWtu In one arm with pfc\ioa*ly 
doted pedal arteriea. Wth the eaceptlon of 


the hnt patient aQ other* repretent an active 
itagt aiu «ho« a dlminlaned retponae to 
be^nn. In b jotbefparienUajeihciwTiwho 
h4>peoed to reedve * 5 euHc cenUmeter* of 
heparin To thl* doac both of them ihev a 
dlminlabed rtapotae A* a coetTof an average 
5 normals I* ahorrn when tMs dote b given. 
Cate J N F., i» a moderate pmgreMlve tjpe 
of Buerger 1 cOtraBe oeceialtating a lynipa 
tbcttcanv Case 3 J D h a revere Juvenile 
Buergera dheaie with invofvemeot of all four 
eilremltie* the corenary and rtHnal ve**el*. 

It b notable that wlth^ eirqitloii paltaal* 
catering from Buerger'i duea* unlw they 
are in a lUge of complete reimtiioo, arc 
byporeactor*. It bpottfble that with Increas- 
ing eiperience the heparin rctpoojc may 
prove to be a good measure of the activity of 
thedbease 

•me irvTEawiACTaa oaoce 
Vihen the coagulatioc curve reached or 
exceeded the level of 7!^ minute* after the 
injection 0/ i cubic centimeter of hepann the 
patient wa* labeled a* a hvpcrmctor Tbe 
dividing Ime between normal and hvpef 
reactors b of cour* enUrdv arbftrxry We 
have teen in thb group of 87 paUent* 8 
indi>iduab whose reaction to heparm wa 
exaggerated. Together with the increased 
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response to such a small dose of hepann 7 of 
the 8 patients showed flushing of the face, 
d'S'spnea, choking, constriction of the chest, 
and a feeling of faintness, characteristic of 
sensitization phenomena That these climcal 
sjTnptoms should be accompanied by a pro- 
longation of coagulation time is sigmficant in 
the hght of a similar clotting phenomenon in 
anaphylactic reactions 
Figure 10 shows the curs'e of some of these 
patients Patients 1 to 4 were severe hj’pcr- 
tensives Patient 5 was a diabetic, a pituitarj' 
dwarf Patient 6 had undiagnosed attacks of 
dyspnea and fainting and a 5 per cent eosino- 
phiha She shoned a marked allerg}' to 
heparm Patient 7 had varicose veins with no 
history of any allerg}' Su. of the 8 patients 
had never received any heparm before The 
other 2 had had injections of hepann less than 
a week prior to the dose which produced the 
reaction The first dose did not produce any 
symptom nor was the curve obtained higher 
than normal 

CLINICAL APPLICATION OF HEPARIN CURVE 

The graphs presented allow certain conclu- 
sions, whereas, many other angles of this 
problem are now bemg studied One obvious 
conclusion is the great variability of the 
individual in its response to heparm Of the 
87 patients, only 47 acted normally, 36 were 
hyporeactors and 8 showed an exaggerated 
response The large number of abnormal 
responses is naturally related to the type of 
material studied 

Of considerable surgical mterest is the 
findmg of the heparm resistance dunng the 
first 3 or 4 days followmg major operations 
Many operations, especially those m which 
minimal tissue damage is produced, do not 
show a flattenmg of these curves This 
hyporeactmty to heparm occurs simultan- 
eously with a shght but definite lowermg of 
the platelet count and probably other physico- 
chemical changes, all of which relate to trauma 
to the tissues It is our impression that 
postoperative thrombosis starts at this early 
penod and not between the 6th and loth days 
when the prothrombin level increases concom- 
itantly with a thrombocytosis (14) It is 
likely that this is the penod when the initial 



Fir 10 The cur\es of 6 patients, showing increased 
sensitnity to hepann This hypcrreactor group showed 
phenomena of sensitizaUon and constituted approxi 
matclj lo per cent of the total matenal studied 

thrombus becomes clinically manifest as it 
spreads to longer segments of the vein Ob- 
viously then, patients are most m need of 
hepann during the first 3 days after operation 
If they can be mobilized after this penod the 
administration of heparm may be discon- 
tinued While we have heparinized patients 
for 10 to 12 days after operation, during the 
last year we have hmited its admimstration to 
the first 3 days This method, of course, is 
only applicable to the prevention of throm- 
bosis and not to its treatment, which should 
be carried out until the thrombus is reason- 
ably firm, namely, 10 to 12 days Even so, 
cases are on record in which emboli appeared 
20 to 30 days after a chmcally manifest 
thrombosis For a prolonged treatment with 
anticoagulants, heparm is not as suitable as 
the orally administered dicoumarm 

In this paper, we are not discussing the 
action of dicoumarm, the extract of spoiled 
sweet clover, except as it relates to the adimn- 
istration of hepann The hterature on dicou- 
mann has been summarized recently in a 
number of papers (i, 2, 10, 16) While 
dicoumarm is easy to administer by daily oral 
doses, the dosage is difficult to control In 
fact, at present it is unsafe to admimster it at 
all, without a daily determination of the 
prothrombin level, which limits its use to 
large hospitals In our experience, purpura, 
hemorrhages, toxic rashes may occur There 
is a marked variability of individual response 
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FIf TW cSkI of (aemkctf don of bqM/ts tb* 
d qr iC CT of pniootcd cnaf<d*tiaa tine I tkk iKiall 
fTcop, tbc effect cl cabtc ccntlnrur ( ttgm ) von 
off lA 40 r«to:vt.ev of j coliic oeubwtet ( } sen.) bv 

boon, mod of j rvUe eEiitrw>et«t (ja bcb ) U i kom 

Ooe paUent who recd\'ed c single sco mUk- 
gnm dote erf dlcoununo showed t pnikioga 
tun of prothrombin tins from 18 to 60 
•ecoodsirith the Smith bedside test Another 
petient who wu nuinUined oo duly dose* 
of 100 mOligruns with t ulhStdoty WvtI of 
prothrombin, suddenly becune resstint to 
tUi doee foQcming an amptrtatioD and fa fact 
drvrioped an ccdwlta while receiving the 
drug We nsnllon this onlj to Indicate the 
difficulty of adndnistratkia. At preaent we oae 
bepann in Intennlttent doses for 3 da>"s 
(oUowing an opermtioo, which we tuspect 
might to thrombosis. The setection of 
thu endangered group Is made bj (i) a flat 
preopcratu-c hepann con'C (j) histor) of 
previous thromboaes and (3) certain 
tions Of injuries m older age groups which are 
followed a high mcidencc of thromboses 
juch as nrwt»Tmtii«l hyfterectomica, ventral 
beiTtlotacnles, fracturW pdiTS or hipa. Cer 
tainly no one could run bepann cutits before 
eiTTj operatKin. 

In the tiemtment erf an rristin g thromboaJs, 
\TDoui or arterial we again hepanniac the 
patient for 3 days, but rimultaneously admiii- 
Hter diCDumarin bi mouth. One can gi T joo 
mlUtgrama the first and 100 tnHU grams the 
second day or as State and BuDowa {xoposed, 
gi\T a sbglc dose of 4cx3 milligrams the effect 


of which lasts approxinialciy 6 daj-s. In irite 
of nc^iT liver function tests during U* 
admfailftritioQ of this drug (i t 10, j6) Uj, 
preacnce of liver damsge cannot be oduded. 
Great caution Is recommended In ntfng iMt 
drug for more than a short tin* such as for 

weeks and months iu small doses. A prut hrom- 

bin le\el of around 40 secorwis (50 per cent of 
oonnal) should be maintained 
The occurrence of seasltiaatioc ph^iwr^i 
followfag the use of heparin nuiet it impers 
tli-e to use a unah dose such as wc ^ve 
suggested before therapeutic of prophi-Urtk 
bepanaisatwn of the patient b started The 
purest preparahons of heparin contain about 
3 per cent nitrogen CJoqjcs) Sk of our 8 
patients with aller^ reactioQ bad neier had 
heparin before If heparin is normaDj ir 
cieted into the blood stream, could a send 
tuation occur to the endogenous pibduet’ 
This oocsticA needs further study 
Nothing hsj been sard so far about the 
method (d adminteering heparirt We start 
now with the determlnatk*) of a heparin curve 
with I cubic cntlmeter of the drug If the 
patient shows a normal reaction to heparin, 
5 enUe centimeten (50 mgma.) are injected 
intimvenoualj e%Tfy 3 Of 4 bean dinrlog dav 
and night. \ coagulatioci time should be 
detcrmiaed 1 hour after tbc injection and at 
least once more just before the next dose is 
glwn. The effect of 10 milligrams of heparin 
wears off hi 40 minutes of 35 mlULgrams. in 1 
hours, of ^ milligrams in 3 hours (Fig 1 ) It 
U important not to in;ect the foQcrwlng dose 
of heparin until the angulation tliw has 
refunied to Its normal Irirl as otherwise a 
slepladder type of e^e^■aUon will result with 
coagulation times that arc far too exc es die 
The reports on bemorrhiges following the use 
of bepann are quite numerous (6 8 3) Wc 

baiT observed s severe hemorrhages requiring 
multiple blood transfusmns before these pre- 
caotuns were observed More than 50 mBn 
grams of bepann need not be Injected at one 
tifw The 100 mnitgram doses given bv tome 
of tbe bcawfinavlan authors may produce 
excessive elcvBty^ " Ae coigu 

latlootlnX *■ It I'j 

Two cr£\ of jli \ have 

been trle^ wa3| doos 
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inlr.iVLiious drip, ^\lllch is slill the most 
ix)j)ular '1 ht method is cumbersome for the 
jialicnt, requires a special nurse to watch the 
rate of inflow and m spite of this precaution 
still results in marked fluctuations of coagula- 
tion time \\c haee lept patients for as long 
as 12 to 14 davs under continuous intrave- 
nous administration, but the number of chills, 
reactions, and the painful immobilization of 
the arm ha^ c made us abandon this procedure 
(Jiic can also maintain an increased lee el of 


cardiovascular accidents, and patients suffer- 
ing from Buerger’s disease 

3 Conversely a group of hyperreactors 
have been discovered, who showed sensitiza- 
tion phenomena They may have had or 
never had received heparin previously 

4 Some suggestions are made for the 
clinical use of hepann A combination of 
heparin and dicoumarm is advocated 
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K.URT H THOMA D M D 

O PEINtJte or ftpertognithk, b a con 
|ditkiQ In which then it a ipace be 
tween the upper aixi lower Jaw that 
b between tne mazULuy and mao 
dibolar interior teeth when the posterior teeth 
are in contact. Those haTing thb deformity 
whkh £nt of all tends to Im^r their appear 
ance are traable to Inoae tnat b, to bile off 
food auefa as a piece of apple They oui have 
difficulty with masticatran in general, and 
often have speech defecti Some arc month 
bieathen, not beln^ able to keep their ^ 
occluded and are liable therefore to inflcc 
from chronic pharyngitB, tomlDita and ade- 
noids The oeformtt may be doe either to 
malformation or to ^proper reductfoa and 
Lmnobiliattjon of a fractizre of the maeflU 
or mandible 

l£ALrOU£AT1(IK 

In many cases open Ute b beheved to be 
due to thumb and finger sucking and abnor 
mal tongue habits. There bconsklerable dlnl- 
cal evidence, however that open bite in mani 
mi<-« IS due to inhibited dcvrlopcoent of the 
premainiary area, which b derived from the 
frontonasal piixxs s in the embryo (Fig i) 
Thb underdevdopment may be due to dis- 
eases affecting the oonntl development of the 
stcletOQ sTwl enuM arrested vertical growth 
of Um alveolar process and teeth in thb regioa 
It IS often assodated with h>T»plastic daects 
In the and has been ol«rved b rickets 

(Fig ») In another case of rlcketi open bite 
was found to be due to a downward bending 
of the lower jaw caused by tbe pull of the de- 
prtSKir mosrlra. 

In dctennlnbg the etiological factors b 
these cases It should be remembered that 
tongue hablu may have developed because of 
the malformatjon rsther than cained bj It 
although it must be admitted that they prob- 
Fm tb DrwtMt ^ On! uJ rUlV lUnarJ 


Boston, MtmchwtCi 

ablv act as a contnbutorv canse ui roost cs«a 
In these mal/onnatjons tbe open bite alwr\» 
causes an angulalloQ In the oedusal carve 
in either the upper or lower law or both. \ 
«^Qnct downward bend b w anterior part 
of tbe mandible U known as of tbe 

Another type of open bite b said to be 
caused by arrested vertical tkvekmnent of the 
ramus. Thb malformation fa cnaracterbed 
bv the fact that only the last niolais on eich 
dde are b ocriosloo and the rest of the bile 
u open the space between the teeth bereav- 
ing gradually without there being any anguk 
two. A case of this t^’pe of maifonnatm b 
shown m Figure j 

According b an analysb of 115 chBdm 
with open bite made by SwiDehsjt, 73 Id 
vnlved the boson ooly 35 the boson and 
ranines, 1 1 the bdsors, canines and one or 
both psemcian b 1 the malforiBa 
tloD induded the first molar Tbe mnainbg 
5 cases did not bdode tbe anterior region. 

MUuwrrcD raAcrmuES 
Open bile may be Um result of faulty re- 
ductiori or poor hnrnobdisatioa with ic^ec 
tl\T control of muscle pull It occurs b three 
tiyies of fractures, as fofkrrs 

I In complete borbootal fracture of the 
maidlla, when the puD of the pterygoid mas- 
ses causes a backward and downward di>- 
pU ce ment of the postenor part of the upper 
jaw opening the incisor bite (Fig 4) Ihb 
deformity can best be remedied by refractur 
mg the msTllla by boruoulal submucosal 
divisBHi of the five vertical waffs the outer 
surface on both sides, and the nasoantral waffs 
of tbe upper jaw and the nasal septum. 

3 In fractures of the horuontal ramus, if 
the downward puff of the anterior part of the 
mandible bv the depressor muvAcs of the 
Jaw b not effectively prevented bv proper 
fivation on tbe anterior part of the denial 
arch (Fig 7) 
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Fig 0 Fig 7 


Fig I Undcrde\ elopment of the prcmaxilla causing 
open bite 

Fig 2 Child, II jears old unth a historj of richels, 
presents underdet elopment of the premaxilla and hypo 
plastic defects in the incisor teeth 

Fig 3 Open bite due to arrested vertical develop- 
ment of the ramus only the third molars occlude in this 
case 


Fig 4 Open bite resulting from improper reduction of 
horizontal fracture of mandible 

Fig 5 Bilateral fracture posterior to the second molar 
with malunion causing open bite 

Figs 6 and 7 Patient sustained a tnple fracture of the 
mandible at the symphysis and neck of the condyle on 
each side The x ray examination disclosed overndmg 
(Fig 6) which caused open bite (Fig 7) 


3 In bilateral fracture of the neck of the 
condyle These cases are very frequent In 
most of them the elevator muscles of the jaw 
cause overndmg (Fig 5) As a result, the 
ramus is shortened, and with the posterior 
molars acting as a fulcrum the upper and 
lower incisors are drawn apart (Fig 6) In 
immobilizmg such a fracture it is extremely 
important to prevent gradual ojjenmg of the 
bite through the action of the elevator mus- 


cles, the effect of which is increased if trismus 
sets m The bite tends to open up when the 
intermaxillary hgation in the anterior region 
is not strong enough to overcome the tension 
of the muscle pull 

It IS clear that in malunited fractures there 
are again two tj pes of open bite In one there 
IS a gradual opening of the entire occlusal 
plane, due either to displacement of the maxilla 
or to shortening of the ramus In the other 


\ SHAPED OSTEOTOMY FOR CORRECl ION OF OPEN BIT ^ 
IN ADULTS 
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O PEN bite or »pertOfnj,tiiia, b a con 
^diUoQ in whlck there is a space be 
tween tbc upper and lower Jaw that 
b between the maxillary and mao 
dlbolar anterior teeth when the posterior teeth 
are In contact. Those hiTing ili deformity 
which hrat of all tends to bnrialr «pp^r 
ance are onable to Incise tw la, to bite oS 
food such as a piece of apple Thev may haw 
difficulty with mastkatkio In gcneriJ and 
often have speech defects. Some are mouth 
breatberr, not bemg able to keep their ^ 
occluded and are Uiable tbcreforc to fufler 
from chremk nharjn^tU toasilJltb, and ade 
nolds. The defonniU may be due dtber to 
malformation or to Improper redoclion and 
LmmobOixatiOQ of a fracture of the madOa 
or mandible 

UALroauaTTOv 

In man) cases open bite b bdie\‘ed to be 
diM to thumb and dnger tucKioj; and abnor 
mal tongue habits. There b conalderable dlol 
cal endcnce however that open bite In man) 
cases b doe to Inhibited deveiopmest of the 
premaxillary area, which b derii'ed from the 
frontonasal process in the embryo (Fig i) 
Thb un der d e i Tlopcaent may be due to dis- 
eases adecting the normal dmTioptneQt of the 
skeietoo and canses arrested i-ertkal growth 
of the tl\T0lar process and teeth in thb region 
It b often associated with hypoplastic daecU 
In the «»TtflTTn»t and has been ob te ri'cd in rlckeU 
(Fig s) In another case of rickets OM bite 
was found to be due to a downward bending 
of the lower law cansed by the pull of the 
presKtrmosc^ 

In determlniitg the etiological factors in 
ri K^, it Sicrald be remembered that 
tongue habits may haw deveJopied b ecause of 
the malformation rather than caused U 
althoogh it roust be admitted that they prob- 
ing U* Dnartnvt W Oral a^ llaaU. llamni 
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abU act as a contnbutor) cause In most eua 
In these malformations the open bite shraii 
causes an angulation in the ocdnsal curve 
ui either the upper or lower bw or both. \ 
distinct downward bend in the anterior part 
of the mandible U known as ecfc/fs of the ]sw 
Another type of open bite b said to be 
caused by arrested vertical devTloproent of the 
ramus. Thb nulfonoation a characteriicd 
b) the fact that ocl) the last molars on each 
fide are in ocdnsiog and the rest of the bdtr 
IS open the space between the teeth inaess- 
Ing gradual!) srithout there being an) angnb 
tlm A case of thb type of muormatJra Is 
shown In Figure 3 

Accordinc to an atiaJ)-sb of 115 cbBdreo 
with open Uie made b> Swioehait 73 la 
votred the incisors on!) aj the bebors tad 
cantma, 11 tbe inebora, canlaea, tad erne or 
both premoUrs and m 1 case the malforma 
lion bduded the hrst molar The remalalag 
t aues did not Include the anterior region 

u.\u«nxt) fEACTtnccs 
Open bite ma\ be the remit of faulty re- 
duction or poor immobOlxation with In^ec 
thr cDOLrol of musde pull. It occurs in three 
Ivpes of fractures as follows 

I Id complete borbontal fracture of the 
maxOla when the pull of the pterygoid muv 
dea cause# a badWard and downward dl>- 
placemcnt of the posterior part of the upper 
Jaw opening the inosor bite (Fig 4) This 
deformit) can best be remedied bv refractui 
Ing the madQa by boruontil tubmucosal 
cUvblon of the five vertical walb the outer 
surface on both sides, and the nasoantral walb 
of tbe upper Jaw ai^ tbe nasal septum 
s In fractures of tbe horiiontal ramus 1/ 
the downward pull of the anleT»r part of the 
mandible b) the depressor muscles of tbe 
Jaw b not effectively prevented b) proper 
bxation on the anterior part of the dental 
arch (Fig 7) 
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Fig 12, left Simple bilateral osteotomy causes V shaped space to open 
when the anterior fragment is placed in posihon 

Fig 13 Correction of open bite by a V shaped excision of bone 



Figs 14 and 15 Correction of open bite by Y shaped exasion in the 
horizontal ramus 


performed by Blair (1897) This and another occasionally included because it is hkely to 
operation were reviewed by Angle (i, 2) in be combined with mandibular protrusion In 
1898 One operation was performed at the 1901 von Eiselsberg performed an operation 
Baptist Hospital in St Louis, with excellent similar to that of Hulhhen on an ectopic 
results, the other was performed at a hospital mandible, the cause of which was a dermoid 
in New Orleans, and nearly cost the patient cyst Lane, m 1905, and Pickenll, in 1912, who 
his life, with total loss of the mandible through mentions the former, both performed wedge- 
necrosis Failure was due to the fact that shaped excisions in the premolar region ex- 
practicaUy no support was given the segments tending through the whole thickness of the 
of bone. Barton bandage and wiring of bone mandible Mayrhofer, m 1916, also recom- 
bemg depended upon for stabilization (A mended the resection of a wedge-shaped sec- 
crude wire ligature was placed on each side, tion to transpose the anterior part of the jaw, 
but one dropped out 3 days after the opera- but believed that the first molars should be 
tion ) Angle emphasized the imjxirtance of extracted previously Korth, m 1921, favored 
proper stabilization of the fragments after an operation in the horizontal ramus because 
operation, and of removing a complete V- it is the part of the bone involved in the 
shaped or wedge-shaped section of bone anomaly Blair, m his book. Surgery aud Dis- 

Since that time only occasional reports on eases of the Jaws (1927), recommended for 
the surgical treatment of malformed jaws certam cases a simple bilateral section of the 
have appeared in the literature Most of these horizontal ramus This allows one to move the 
articles deal with the lengthening or shorten- detached part of the jaw up into occlusion 
ing of the jaiis to correct either macrognathia The operation, however, is applicable only to 
or micrognathia— that is, protrusion or retru- cases m which the jaw does not need to be 
Sion of the mandible— although open bite is tdted, or set back Many cases of open bite. 
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Hfi I uwl 4. Orrcctbm <d opoi (mIc «£Conkc( t HoLlta \ ihijn i1 
wctlcd t iWdt thfrgi|h nuilUr 



I lx. k/l Cornctfan «l ofa Uta S<npU djfratny lo 

Bho-tad atxil^apiu«am(e<tatcr0bifiaaL 
rif Thm ambnlt ftt cerm UHj •< Uu ie tBe rm* bori 
mul oMoMdOT 6 rv deavM Babcm rtdqw a 

nm tftrr LiAwix J> ofab^ve dUraUce/al Mil cwd>b Mnri 
nx V> C«Xf€h4. 


thfic II on AAfuktiOQ of (be bomonUl part 
of the mandibur either within or direcUi be* 
hmd the dental arch. The two ti-pcj no mat 
ter whether thn arc cauaed b) tnaJdcvrfop- 
ment or fracture »houId be differentiated 
*<ncc they require different kind* of treatment 

OETnoDownc TaEfncEXT 
In children np to i J or 14 >‘ean of age. mal 
fonnatlorta am be corrected by orthodontic 
proetdum which tend to actl%ate the under 
developed lectioo of the >aw and b\ drmloat 
mg tongue habits which ma\ interfere with 
the treatment The older the patient iheleaa 
fa •omble Is the oulJoot for obtaining a saUs- 
factor} retulL 

SraCIC.\L TlEtTMEXT 
In adults tirellcnt results can be obtained 
b> surgical procedures. Operation however 
B indicated onJ\ m *e •ere cases In order to 
correct definite disabditW which include 


psychoses, the basis of which Is the unattrac 
tire appearance caused bv the clefornut\ 

Tbe first operaUon devised to tmprerve a 
malformatloQ of tbe ^w b% surgical means 
ww reported b) HuJJlhen m 1849 The pa 
lient a ffiri ao yean old bad a deformity doe 
to traction cnuVd by a scar from a burn on 
the Deck received 15 >'ean pre\'imol\ The 
mandible was bent down and the mte was 
open. The operatloa performed wltbotrt 
anesthesia and at a time when hemostatk 
forceps and antiseptics were tmknown. con* 
suted of the r ci ecpon of a \ -shaped section 
from each tide of the mandible Indoding 00 
one aide a prcmolar tooth. This section ex 
tended ooli two- thirds of the way through the 
booe at wliich point tbe aaw was tamed hori- 
xontall} forward Remoi'a] of tbe sections of 
bone permitted the l(»>encd anterior portlonof 
jaw to be pushed back and up (Figs. 8 9) 
Utboigm Ihis operation was vuccesafu] al 
most 50 }Tars dap^ before a similar one was 
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Fig 12, left Simple bilateral osteotomy causes V shapied space to open 
when the antenor fragment is placed in position 

rig 13 Correction of open bite by a V shaped excision of bone 



Figs 14 and 15 Correction of open bite by Y shaped exasion in the 
honzontal ramus 


performed by Blair (1897) This and another occasionally included because it is hkely to 
operation were reviewed by Angle (i, 2) in be combined with mandibular protrusion In 
i8g8 One operation was performed at the 1901 von Eiselsberg performed an operation 
Baptist Hospital in St Louis, with excellent similar to that of Hulhhen on an ectopic 
results, the other was performed at a hospital mandible, the cause of which was a dermoid 
m New Orleans, and nearly cost the patient cyst Lane, in 1905, and Pickenll, m 1912, iiho 
his life, with total loss of the mandible through mentions the former, both performed wedge- 
necrosis Failure was due to the fact that shaped excisions in the premolar region ex- 
practically no support was given the segments tending through the whole thickness of the 
of bone. Barton bandage and wiring of bone mandible Mayrhofer, m 1916, also recom- 
bemg depended upon for stabilization (A mended the resection of a wedge-shaped sec- 
crude mre ligature vas placed on each side, tion to transpose the anterior part of the jaw, 
but one dropped out 3 days after the opera- but believed that the first molars should be 
tion ) Angle emphasized the importance of extracted previously Korth, m 1921, favored 
proper stabilization of the fragments after an operation in the horizontal ramus because 
operation, and of removing a complete V- it is the part of the bone involved in the 
shaped or wedge-shaped section of bone anomaly Blair, m lus book. Surgery and Dis- 

Since that time only occasional reports on eases of the Ja^vs (1927), recommended for 
the surgical treatment of malformed jaws certain cases a simple bilateral section of the 
have appeared m the literature iMost of these honzontal ramus This allows one to move the 
articles deal wnth the lengthening or shorten- detached part of the jaw up into occlusion 
mg of tlie jaws to correct cither macrognathia The operation, however, is applicable onl\ to 
or micrognathia— that is, protrusion or retru- cases m which the jaw does not need to be 
Sion of the mandible— although open bite is tilted, or set back Manv cases of open bite. 
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howe\Tr arc anooited with •ow m&odiboUr 
protrunon rvxn if not marked and If the 
anterior aegment In fuch caaea U not tOlcd 
back the loaer indaon will protredeowr the 
upper one* when brought Into poritlon The 
niuatratKin of Blair of whkb Hgure lo b a 
copy b a good exampfe of (be fact that aioDple 
oiteotomv doet not correct open bite aaua- 
factorQ) Blair hnnadf itated that U the jaw 
oeedi to be tilted aa it doe* In ooit caae« it 
b Becewar^ to remove a \'ihaped aectloo. 
If the jav were tilted back after a 
osteotoci) without a \ -thaped rwctktn a re- 
^raed \ would open at the krrer border of 
the mandible a> wan lo tbe caae deaenbed 
b) Bnahn In 1927 and Hhiitratcd In ngnre 
IS Tbe resulting inadequate appodtioo of 
the fragments would prr>Tnt healing In niao> 
cases. Tbe resection of a \ -shaped piece of 
bone as shown In Figure ij Im therefore 
been recommended b) all who describe opera 
twns in tbe borbontal ramus Blair recom- 
mends in addition an S-sbaped cut which be 
states, has the ad%nntage of not shortening the 
jaw Kazan;ian in 1933 attempted a semi 
circular incWon on one side with a sproal 
trephine on tbe other sxJe a surgical box was 
used Tbe cutting with tbe trephine be 
stated was disappointing but the bur worked 
\TT> satidactonU 

Vn entireh different approach has been sug 
gested bv Babcock 1909 He described the 
cose of a berv of 18 on whom be performed a 
bilateral tran?%Trse tectwn of tbe ramus (Fig 
11 line/) He chose this operation to aswd 
redoctloo of tbe lia of tbe dental arch and 
InjOT} of tbe Inferior aI\ToIar Der\-e and \-es- 


aels He states bowe\Tr that the opera I ioo in 
tbe ramus It indicated onK in m**** in which 
carefoi stnd) shows that a fair occlusJoa can 
be attained without changing the angulalian 
of the dental arch 

Limberg 1926 a Rosaian surgeon altotd 
\-iKd that an operation be perfonned in the 
ramus, but apJn onli for cues In srhjcb open 
Ute is caused by de£cieDc> In that part Ila 
operatkio to ekmgale tbe ramus coeilsti of 
an obiiqoe osteoton)> perfottoed from an In 
ctsfcvi below the angle of tbe jaw Tbe booe 
is cut beginnlDf at the mandibular notch, 
with a b^ward and downsrard sloping to 
the posterior margin of tbe ramoi (tig 11 
hoe a) limberg pointed out that obsUcin 
lo tuccesa srith tnis method are the st>lo- 
mandibular bgament and the elevator mus- 
cles attached to the posterior part of the jsw 
whkh ma\ pwant the bringing down of tbe 
mandible llie muscles ma} graduaJIv caine 
retracIloDaftertbeoperatloD for which rrasoo 
he recommended crv-trcorrection KotteJka, 
1934 like Babcock favored an operation be- 
jnnd the dental arch. He recommended a sec 
lion at the neck of the coodvde (Fig 11 line 
j) This operation as well as Babcock s can be 
performed with a Gigfa saw and hu the ad 
vantage of an cu) technique None of the 
operations per f or m ed in the ramus, however 
allows a change In theanguUtkm of themandi 
bie Ther arc indicated therefore onlj for 
cases in which the deformltv is due t under 
devTiopment or sbortcnlng oi the ramus aod 
not for tbe comraoocr tvyw of open Ute In 
wluch angulation In tbe dental arch hu to Le 
overcome 
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Figs 19, left, and 20 Roentgen examination of the jaws showing contact of the molars, 
canes in the left first molar underneath a filling, and a thick, heavy cortex of the jav 


Planning of treatment The treatment should 
be carefully planned after a thorough study 
has been made of the deformity Open bite 
due to underdevelopment or shortening of the 
ramus should be carefully distinguished from 
that due to angulation within the dental 
arch The first type of deforrmty calls for cor- 
rection in the ramus, the second for an oste- 
otomy just anterior to the last tooth in occlu- 
sion As the simple osteotomy is inadequate 
m most cases, excision of a section of bone is 
indicated to allow tilting up of the anterior 
part of the jaw The V-shaped excision, which 
IS generally performed from an intraoral ap- 
proach, has two decided disadvantages First, 
it involves the mandibular nerve and artery, 
which are generally severed, second, it causes 
considerable retrusion and slanting of the 
lower incisor teeth, owing to the amount of 
tilting necessary to correct excessive open bite 
when associated with only moderate or no 
mandibular protrusion The latter disad- 
vantage may be overcome by a modification 
of the conventional procedure consisting of a 
combination of the V-shaped excision and 
straight osteotomy, a method that may be 
designated as the Y-shaped excision 

Y-SHAPED EXCISION IN HORIZONTAL RAMUS 

The Y-shaped excision has the advantage 
of facditating the preservation of the mandib- 
ular nerve and artery and of causing only a 
small amount of retrusion of the jaw While 
the numbness from cutting the mandibular 
nerve which generally follows complete sec- 
tioning of the jaw from an intraoral or extra- 


oral approach is not usually permanent, it 
causes embarrassment to the patient because 
of the dribbling of saliva and dropping of food 
associated with it Avoidance of this compli- 
cation IS therefore highly desirable 

This operation is especially indicated in 
cases of open bite with little or no mandibular 
protrusion, but it can be adapted to cases in 
which protrusion is marked In such cases a 
rhomboid section is removed m two parts, m 
a similar manner as New and Erich, 1941, 
excised a parallel section for correction of 
prognathism The first part of the rhomboid 
piece, wider on the top than on the bottom, 
IS removed by an intraoral approach above 
the mandibular canal, the second and nar- 
rower part below the mandibular canal is 
excised by an extraoral approach The opera- 
tion serves to shorten the jaw and at the same 
time to tdt it up without injury to the nerve 
and vessels 

Technique The Y-shaped excision consists 
of an intraoral and an extraoral operation, 
performed on both sides of the jaw After the 
former is finished the latter follows with a 
complete new sterile set-up This procedure 
may take a little longer than the V-shaped 
excision, which can be done intraorally, but 
it repays extra time by giving a much better 
result 

The intraoral stage consists of cutting out 
a short V-shaped piece, the apex of which ex- 
tends to the mandibular canal The lower 
part of the mandible is cut in a vertical di- 
rection from the infenor border up to the 
mandibular canal, leavmg a thin strand of 
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Fij Spbot derfjntd bx t>r Mijnant E. Cokes m- 
tattd before tbe cfMTstioo 

bone which conUina the nenr ijui arttrv 
(FlgL 14 and 15) This farxlgc can be frac 
tared hv forong the antenor part of the man- 
dible Into the aarrect potiUon as will be de 
scribed On positioning of the mandible the 
\ shaped ^ce in the alveolar proccas doses 
md a reNTrted \ -shaped space opens at the 
lower border of the jaw 

The operation H performed at the place 
where the mandible 11 anguUted or where 
the open bite begins tJolen there b an edei>- 
tulous space on one or both sides a tooth 
mtiit be extracted This can be done a or 3 
weeks before the operatKin or at the time 
the osteotomy u performed An arch wire 
spUnt howev-er raost be cooitructed and 
cemented mto piace beforehand 

HitsTaATmc ctsE 

Tbe case osed to illoitrate thu pcocedore 
ts that of a patient 18 \Tan of age who when 
jerang had a habit of thrusting hu tongue be- 
tween hb teeth He was in perfect health 
but had been rejected b\ the Air Corps be 
cause of an open bite extending from the first 



Fif. 1. \cctaR7 to iba if4iot tfififaH ma tdwnJy 
alter tb* ofitfstioo to bold tnfiDCiiti lo oatoct. 


molan fonrard as shown in Figures 16 17 
and iS He came to me with request to 
have thb defortnitx corrected surriaJlv 
\ rav photographs were taken of both ndei 
(Flgi. ig and jo) I decided to remoxe the 
first molar on each side in order to orate the 
nccaaaiy space to perform the \ -shaped ei 
o^D just described One of the molars was 
affected b> deep secoodajT carles, and there 
appeared to be a good chance that the third 
roolan, when erup^g would push the second 
OKiUn forward acid parth cioae the space 
Tkt spiisl A splint was deegned coa- 
stnicted b> Dr hlaxmard £. Cohen. It con- 
sisted of bands cemented to anchor teeth to 
which an tKh xnrt xras connected- The arch 
xrire contained lugs for InteimaTilliry liga 
lion as sbtnrn in ngure Ji In the mandible 
it extended onl\ to the tooth behind which 
the osteolomx was to be performed A Becood 
detachable and adjustable appliance was pre 
pared which has tbe purpose of drawing and 
Doldiog the cut ends of the mandible in con 
tact Tbe crxl of this appliance was made to 
fit into a square tube soldered to the molar 
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Fig 26, left Vertical cut completed with bone chisel 
Fig 27 Incision closed \nth rubber-dam drain inserted 


band This arrangement made it possible to 
place the extension wire bar in any of three 
positions, so that it could be placed over, un- 
der, or on the buccal side of the tube The 
anterior threaded part was made to pass into 
a vertical loop soldered to the premolar band 
This made it possible to lock the appliance by 
turmng the two nuts on each side of the loop 
against each other when the artificial fracture 
had been properly reduced (Fig 22) 

The operation Intravenous pentothal so- 
dium anesthesia was admimstered by Dr 
Lewis Dretler Intravenous anesthesia elimi- 
nates vomiting, which is undesirable when 
intermaxillary ligation is employed The pa- 
tient had the usual preoperative medication 
with atropme, i/ioo gram The pentothal 
was given m fractional doses by means of an 
intravenous dnp, which maintains water bal- 
ance An endotracheal catheter was inserted 
through the nose so that the throat could be 
packed to prevent aspiration of blood and 
flmds during the operation Some nitrous 
oxide and oxygen or plain oxygen was also 
administered at intervals durmg the opera- 
tion through this tube 
The mtraoral procedure consisted of the 
extraction of the tooth on each side A 
gmgival flap was first prepared by makmg m- 
cisions at the anterior and posterior hmit of 
the tooth socket on the buccal side, carrying 
them down over the alveolus m a divergent 
manner so that the pedicle of the flap was 
wider than the peripheral end (Fig 23) The 
bone was thus exposed and a V-shaped sec- 
tion cut out on each side by means of burs 
and a chisel (Fig 24) Care was exercised not 
to cut beyond the mandibular canal 


The extraoral procedure was done with a 
new sterile set-up, including instruments An 
incision s to 6 centimeters in length was made 
below the inferior border of the mandible, its 
outer surface being exposed without cutting 
the external maxillary artery After carefully 
locating the apex of the V so as to connect 
with it, a vertical incision was made in the 
periosteum The cortex of the bone was then 
perforated with a bur (Fig 25), after which 
the chisel was used to complete the cut (Fig 
26) This required considerable force, since 
the cortex of the patient’s jaw was unusually 
heavy, as seen in the x-ray films of the mandi- 
ble The bone, although cut from both sides, 
was not completely severed at this time, how- 
ever, a little span was left, protecting the 
nerve and vessels of the j aw After the vertical 
cut had been completed on the other side of 
the jaw m the same way, the chin was pressed 
upward with one hand to complete the arti- 
ficial fracture It was necessary to aid this 
procedure by inserting a chisel into the cut, 
first on one side and then on the other, m 
order to apply force on the anterior segment 
The detached part was now very loose, and 
care had to be exercised so as not to displace 
it, for fear that the nerve and artery might 
be drawn out of the canal and later form a 
loop that imght be caught between the frag- 
ments when brought together While the chin 
was supported by the assistant, the skm in- 
cisions ere closed with sutures Rubber-dam 
drains were next inserted between the sutures 
on each side to prevent the formation of a 
hematoma (Fig 27) 

Immobilization The operation was con- 
tmued m the mouth Fust, the mucosa vas 
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rva JO, Wt. utd J RmCfctt wmlnotw 6 nU i/trr ifwmjcB u tW 
UH bn tb« tf^Sjixrt tn nmwuL 


cutuml Into pUce od each ude iritb aOt. cu* to the bronchi alter the ojxratlon and 
Then the mandible mu fJacrd to that the chanjuai tbepotiwit i poritioo In bed e\TfV 
teeth attained tbe best ocdunoa poetfUe half hour while he was uncoDvdout, be 

The detachable appliance* were Inserted and wloped pneuroonb on the iccond dav The 
adpisted to brinfi tbe pcaterw fragment* Into lempeiature wa* 106 5 de g re e * F puW 160 
good contact mth the anterior one Care respirations 60 and x ra\ examinallM showed 
mu taken to bring the txwterior mandlbnlar eWdence of lobar poeoroooia The white ceil 
molarB into occlus)on with tbe mailliarj one* count mu 13,400 with 86 per cent neotrophDi, 
The pmnoltrs had to be shaped bj judidou* 5 per cent young neutrophDs and 9 per cent 
grinding so as to ocdirde with their antago- lympbocv-te*. Huld* were pien intraren 
nuts Tha is Decesaarv in roost cases because ouilj and at the recommeodatjon of Dr C A 
teeth that ha%-c nc\Tr occiuded not fit Janevai $ grams of suJfaduuine was ad 
properh when brooght together The jaw* numtlered prompt!) b\ the same method 
were cornnJetdv immoblli^ b^ inteimaxil An oevgen tent was insURed and the siJ 
larv ligatiori (Figs. sS and 39) The inter fadiazine was continued two tablets being 
maxillar) wire* were placed *0 that there was gn-en b) mouth e\Tr> 4 hocu* Tbe soitadia 
firm and strong fixation In the Indaor regioD zine lexri in the blaxi «ai maintained be- 
to counteract the puH from the geniohyoid tween 10 and 7 mliltgnum per 100 cubic 
arnl digistnc muscle*. centimeter* Dr R H CK-erboJt wa asked 

Ptstt^itlrr (are There was onl digbt to take charge of the poJmonar) compDca 
edema following the operation Ice was ap- tloni, and o* ing t his skiil/al treatment com 
pGed to the jaw for tbe first 34 boura. In spite Moed with carnal nursing the patient com 
of an precautions, such a* the use of the eodo- pleteh recovered He was discharged ooe 
trachea] tube a«^ratlon of accumulated ton month after admisaioo 
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Tigs 32, le't and 33 Photographs taken s months after the operation showing 
correction of open bite 



Figs 34, left, and 35 Roentgen examination s months after operation showing 
complete filling m of the bone 


The drains were removed on the 2d post- 
operative day, and when the patient was able 
to take nourishment a liquid diet was pre- 
scribed, such as IS given in ordinary fracture 
cases The mouth was kept as clean as possible 
by means of a toothbrush and irrigation with 
a syringe after meals 

The skin sutures were removed on the 5th 
postoperative day and the mtraoral ones 2 
days later The position of the jaw was 
checked by x-ray as soon as the patient’s con- 
dition permitted The findings were satis- 
factory and no further adjustments had to 
be made However, a small sequestrum was 
located in the V-shaped opemng at the nght 
lower border of the mandible A swelling 
appeared a few days later and a fistula opened 
in the incision This was irrigated dady until 
two small pieces of bone were expelled, when 
the opemng closed The left side healed with- 
out complications 

The intermaxillar}^ wires were removed 
after 6 weeks, when the mandibular splint 


alone was sufficient to hold the lower jaw to- 
gether Eight weeks after the operation 
x-ray pictures were taken again and disclosed 
satisfactory union The V-shaped space at 
the lower border had begun to fill in with 
bone, as shown in Figures 30 and 31 I there- 
fore removed the attachments which were 
holding the fragments together, and when it 
was possible for the patient to eat without 
further discomfort the entire appliance was 
removed 

Examination 5 months after the operation 
showed satisfactor}'^ adjustment of the open 
bite (Figs 32 and 33) It is interesting to note 
that the second molar had drifted forward, 
partly closing the space created by the ex- 
traction It can be expected that m a patient 
18 or 19 years old this space will m time close 
completely, making room for the third molar 
to erupt and improving the posterior occlu- 
sion Another set of x-ray films taken at 
this time, showed complete heahng (Figs 34 
and 35) 
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Tbe end mult ns »aUs(»cton 

the icirt OQ the (ace were trKui and after 
rccoNTT} tbe patient was accepted for the -Ur 
Corps. 

BtnnivK\ 

Tbe vartoos methods <ie\-i*ed in tbe past 
for correction of open bite are retiewed 
Open Wte with angulation m the ordou} 
pUjK which may be dne either to maldevel 
opmeot in the anterior part of the jawa or 
to (aultv reductWQ of a fractore In the bori 
tontal ramus of the maDdibie U best cor 
rented withm tbe dental arch. 

A new method termed the \ -shaped a 
asioo for tbe surjicaJ correction of open brtc 
in adults with little or no mandibuW pro- 
tninon is prCKfited Tbe method is espcaaDy 
useful In cases with aitfpilatioQ of tbe mandible 
In the prtmolaj or molar repon 

Tbe method Is an nnpro%-emcQt oo the 
\ -shaped cxcaioo, The operatioo Is perfonned 
from Doth an intraoral and an eztraoral ap- 
proach, and therefore requires more tune than 


the former procedure Tim Is justmed ts 
ever because it pit\enls Injun to the sl- 
\eoUr nen'e nod vessels and gives a roore tr 
curate result 
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Fig 6 Case 2 The special position graphicall% depicts 
the detomnt) ol both the coronoid process and the zjgo 
matic arch 

limiting membrane, and in time these cells 
produce the osteochondroma The tumor 
characteristically has a stalk of normal ap- 
pearing bone w hich terminates in a mushroom- 
shaped head that is capped tvith a la\er of 
cartilage 

The tumors described in this paper were 
situated on top of the coronoid process, the 
site of insertion of the powerful temporal 
muscle E\cept for this unusual location thej 
were similar, pathologically and m rate of 
development, to osteochondromas found else- 
where 

The diagnosis of osteochondroma of the 
coronoid process is not easy The true nature 
of the lesion in our first case was not recog- 
nized for several } ears, and it is probable that 
the second instance would have been missed 
also but for the experience with the first pa- 
tient The important points in diagnosis arc 
slowly progressive, painless limitation of 
movement of the jaw in young persons, maloc- 
clusion in some cases, a bony hard sw elling in 
the region of the zygoma, and the abnormal 
bony projection visualized by roentgenograms 
taken from the proper angle * 

*Dr J W Pierson was of great assistance in the roentgecographic 
studies 



n?; 7 Ca'^c 2 Roentgenogram uhich uas taken after 
opemUon, the coronoid process of the mandible has been 
resected 


Treatment consists of surgical removal of 
the grow th The operative procedure used in 
these 2 cases follows nitrous oxide, oxjgen, 
and ether were administered through an in- 
tranasal intratracheal tube An incision was 
made over the full length of the zygoma, thus 
exposing the bone (Fig 5) The periosteum 
was incised longitudinally and was raised wth 
an elevator so as to uncover the entire bony 
arch A Gigli saw w as then passed subperios- 
teallj" around the bone, and the zygoma was 
cut across at its anterior attachment to the 
malar bone In our first case it w'as possible to 
repeat this maneuver at the posterior end of 
the zygoma and to lift the resected bone out 
intact In the second case this procedure was 
not possible because of impingement of the 
tumor, consequently, the zygoma had to be 
removed in several pieces mth the help of 
bone cutter and rongeur forceps In both 
cases the tumor was beautifully exposed b}' 
removal of the zygoma It was then possible 
to cut across the pedicle of the osteochon- 
droma wnth a Gigli saw and remove it, where- 
upon the jaw at once regained its normal 
mobility In the first operation some of the 
protruding malar bone was rongeured away 
so as to lessen the original deformity of the 
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cheek then the r ej ected x\foin* wmj replaced 
and fastened at each end with ttunleaa tteel 
wire paiaed through drill hole* (Fig 6) In the 
lecond operalkin m which the lygoma had 
been remo%Td piece bv piece the fragroenta of 
bone were itrung like beads oa a ctmod of 
stainJeas steel wire and were In this wav fas- 
tened In approdmatelN their old podtion 
(Figs 5 and 7) The soft tissues were closed 
with interrupted ftoe silk sutures and the akin 
wasappro'dmatedwithhorschaJr Tbewounds 
were dressed with N’aseUne gauze dry gaose 
and a jea spoow for gentle pressure 
Each operat^ lattrd a^ut a hours, did 
not cause shock, and was not folkmed by anr 
e\Kicnce of Injurj to the fadal or tngemioal 
nervea, Slenaeo • duct, or oral mocoos tocm 
branes In both iMtances the patients were 
able to open the Jaw free!) the day after 
operation and masticated food with nnolm al 
discomfort The temperatures by mcwlh dtd 
not acted 1004 de g re es . Both wwinds healed 
ptr pnmam the sutures were reinoN’ed on the 
4th da\ after operatloa, and the patients were 
discharged on uie 7tb da) 


mntA*\ AXD CONCLUSIOVS 
OstcoeboDdroma of the coroootd proens cf 
theman<iiblelsbelte\Tdtoberare Twoctsrj 
are pr es ented In brief and the (Uagoodi sal 
treatment are discussed. Altbourt It is not 
wise to draw gctieral cooclusioiis from ooly j 
cases certain cCnlcal facts are worth ootbi 
I Both patients were }t)unf males (ija 
15 and 19 >Tars) 

s There was no histof) of local Injury 
j Symptoms were slowly progresdee om 
a period of jrars. 

4. The lading symptom In both caws was 
jkaloless, progretsiiT loss ot ability to open ibc 

5 A late sign m both casa was locreaibg 
prominence of the z)-gOfna of the affected side 

6 In each case routine esammstbo hr 
roentgenograms dther did not show the tumor 
or dse its true nature was not recognised. 

*EFERE<C33 

EaarwviEa. A. 1 Aa V( tjs ^ P*- 
GaoncLTxk C r A* I Rtal q)}, m 

I imnc*sa,H W Miiksnay f r S b. 

4 RiDca*. E \u Suf 



MAMMARY CANCER IN YOUTH 

TIBOR de CHOLNOKY, M D , F A C S , New York, New York 


T he general impression prevails that the 
prognosis in carcmoma of the breast m 
young women is unfavorable as com- 
pared to that m older patients This 
impression is supported by the available litera- 
ture For example, Ewmg states m his authorita- 
tive book, Neoplastic Diseases (1940) “Before 30 
years of age mammary cancer is extremely fatal 
so that some surgeons prefer not to operate durmg 
this penod ” A survey of our own matenal at the 
tumor chnic of the New York Post-Graduate 
Hospital, mdicated that, with proper radical 
surgical treatment, the outcome m breast cancer 
m young women is as favorable as m older 
patients 

Reahzmg that our own matenal was meager, 
we gamed the co-operation of the surgical staffs 
of the Roosevelt Hospital, the New York Hospi- 
tal, and the Lenox Hill Hospital m New York 
City, and the Pondvdle Memonal Hospital and 
the Massachusetts General Hospital m Boston 
This enabled us to review 73 cases of mammary 
cancer m patients under 30 years of age 
Although this survey mcludes a relatively small 
number of cases, it is based on a larger group of 
cases than the reports of those who have postu- 
lated an unfavorable prognosis in this age group 

INCIDENCE OE BREAST CANCER AND AGE 
DISTRIBUTION IN PATIENTS UNDER THIRTY 

Reviews (2) show that cancer of the breast is 
almost unknown in childhood and youth, "nd is 
rare m young adults 

Vital statistics' for 1930-1939 give the figures 
as shown m Table I, for deaths from cancer of the 
breast by color, sex, and ages m the Umted States 
Cancer of the breast m patients under 30 is 
more common among negroes than whites— the 


TABLE I — DEATH FROM CANCER 


Males 

White 

Colored 

Females 

WTiite 

Colored 

Total 


All agM 

Under jo 

Percentage 

1361 

14 

I 0 

134 

3 

2 2 

113.415 

751 

0 6 

7094 

162 

2 2 

122,004 

930 

0 7 


From the Tumor Clinic Department of Surgerj New I or! 
Post Graduate Medical Schooland Hospital Columbia Uni\er3it> 
'U S Bureau of Census. Vital Statistics — Special Reports 
Mortalitv Sta istics. 


ratio is 2 I m males and 31m females which may 
be due to earlier maturity 

Table Lt mdicates deaths from cancer of the 
breast m patients under 30 years of age 

Further statistical study reveals that of every 
1000 cases of cancer of the male breast m the 
white race, 10 patients are under 30 years of age, 
of every 1000 cases of cancer of the breast m the 
white female, only 6 are under 30 years of age 

On the basis of collected clmical matenal, it 
appears that cancer of the breast m patients under 
30 constitutes 2 per cent of all breast cancers, 
while those under 20 constitutes o 09 per cent of 
the total 

The earhest available report of a case of breast 
cancer m the young was published m 1851 by 
Cooper The youngest noted in the literature was 
10 years old, which Sears diagnosed as adenocarci- 
noma grade H, the other a patient ii years old, 
Thompson also diagnosed as adenocaremoma 
Other examples of breast cancer among those 
under 20 include 2 patients aged 12 (Blodgett, 
Levmgs), i aged 13 (Luttmger), i aged 14 
(Camett), 3 aged 15 (Chauvel, Nunn, Power, 16), 
i aged 16 (Hamngton, 15), 3 aged 17 (Hamng- 
ton, 15, Wmslow and Heitzmann), and i aged 18 
(Kaufmann) There was a 12 year old boy m this 
group (Blodgett) and another 15 years of age 
(Bryant) The rarity of cancer m patients under 

20 years can be appreciated by the fact that m the 
available literature only 18 reports were found 

The age mcidence in our combined series is as 
follows aged 12 years, i, 15 years, i, 18 years, i, 

21 years, 2, 22 years, 2, 23 years, 6, 24 years, i, 
25 years, 8, 26 years, 9, 27 years, 9, 28 years, 
14, 29 years, 19 The ages noted were those given 
on the charts at the time patients were admitted 
to the hospital for treatment, although from the 
histones it was evident that the disease had 
started earlier If age 30 had been mcluded, the 


TABLE n DEATHS FROM BREAST CANCER IN 

PATIENTS LESS THAN 3O YEARS OF AGE 


Age 

Popolatvon 

Deaths 

Rate per 
100 000 

Per cent of 
all cancer 

0 to 4 

10 833 222 

2 

0 02 

0 02 

5 to 14 

23 347 523 

3 

0 01 

0 03 

15 to 24 

21 J 3 S 387 

21 

0 10 

0 20 

as to 34 

18 017 190 

290 

1 61 

2 63 
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laeot etf tbt hnut u dmH In tb« ^ jr* oU «buui 

Bunth liter duklbirtb. "-■ — t 'T-r* ~^| ' mtiitim 

i/ltr 7 Kxatltt of IQnm 


number of cam would 1 u\t brai locreited b> jo 
per cent 

Whenu la thb croup oxire tbtn ooe biK ap- 
pUed for RcrcioJ caocalutiaa In oar gnienl 
•erica of caj»ea of aoeer of tbe brcait (Efc^ de 
Qulookr and Jewp) only odc third appied for 
Brrgkal cooxalutbn within the &:tt 6 montha. 
Thtt ma> lodkaie more akrtoeoi in }*DQnc 
womoi, or reaulu of public education. 


fY»?TDlLtTOLOGT 




Quef cacap)bh]t wit the tune at In adult cases 
—the dactjverj of a “painlen htmpi. 

t^innil mmlnatkn m the earl} cates did not 
re\Til tlgDS of malignant oeepium. Fretraenlly 
the ttHDor wai freelv morable ( o p>er ccot) aod a 
dlagnoab of fibroadenoma wat made Jt was ool} 
by loeant of frocen aectko at opentloa or 
routine patbokarical examinatkci that the dlag 
DOtit was establkhed. 

When the tumor wat hard, ilt border HI defined 
aod there wit tome fisaUoo to aarrouiidiiic 
tines catneer was rospccted. 

Earl} dbcDosit and treatment may be facD- 
ilnted if the surceoo t poJlcv b in remove aU aobd 
t n mors regardlest of signs a/ cancer and I proceed 
with the radical operat on if the fiDdlngt are sub- 
ftanthted b) mkroacopic crimmatioci. 

FiaatioD t the orrrlj-loE ikm, Himpfmc and 
retractwo of the mftpjie with eievaliofi and de 
fortuity of the brcait, as weD as arillarv lymph 
node In dI ement are tJeoa of ad>ioced malig 
oant tumor 

Careful examlnatko m the ilttlnf as well as in 
the l)'ing jxnitloo thould be dooe with the ann In 


tCflomt poaitioni, to Iidllute palp^ike. lai 
much as the ma}oritv of brent tonKo m it,. 
ated in the outer upper qcttdrant their deurtke 

and stud} of detaQ a Uvored »hcn the pili« k 
pbced on the ncnnal tide od the Bi<y«irf 
breast allomed t drop over t that lUc. Wba 
the rrambiiig palm it presaed apittt the dot 
wan and the breost fa gently palpated, a groiii 
becomes more pirominent nu\ c\Tn brew 
vfafble, and the dimpling of the tlin fa tart 
evident 


WTTmirn u, m uiAcrtis 

In tmiog women infiuimalorv leskea tre ch- 
•erved most frequently eipedaJl In counectica 
with imrilng Some Intragiindclar ahsccstet id 
infiltiaikm may limulat cancer bat tcodcram, 
edema, and the course of the bHammatcrT 
process aid In dlfferentfaUon. 

Tubertolosfa of the breast ma} ilmuUte 
especial^ If there fa aaillar} Ivinpjh node tnrofre- 
ment TTie tofier coosfatency of the arUliTT 
ieiiou, a hkh hat the tendency to adhere eari^ to 
the thin t form fistula fa nrs the <ha fp»« cf 
tubenruksa ralber than oncer A patbokgol 
esvninatioci mill be ctedotfar. \-ny films nay 
riww the origlD of the tnberculoo ksioo m de 
chetL 

Syphilis and ctin a nyr o afa are rare cccdltl o B 
but art cm tVnaTlT cocouatned In t^ breut. 

TVe pdnted out b pwevxns papers (9 e) that 
fihroaaeooru pued oui iaatcs in fetnalet and "pi" 
under yo years cf age. In the male the fibre* 
tdaxmu fa a diffuse aoaeaapnuiated leskn, tod 
may be mistaLen for cancer (to) 5 Iahlpk 
turners suggest benign leskris, such as fibru- 
adesomas or cystic disease of the breast, but do 
not necessarily exclude the pxMlbQity cf the 
presence of a onceroua oodule ParaJhnotDa of 
the breast may be EQistaLen for cancer ( ) ^ 
hard, firm nodule eipeciillT affixed to the ssr 
roundiDg raid lor ro iiion and ptalhoVrgKal 

srrt 

In our aenes, cancer occmi c d more often n the 
right breast. In both breasts, the tumor teems ta 
have been more frequently ofwervTd at the «ter 
opper quadriDta. 

tizi or TtnroB axd axniAav Lnmi Kon 
ECMJl -EJTEJfT 

The sue 0/ the tumor varied from o 5 t 17 
cen ihnel 01 m diameter Among 3 leskets there 

mere 8 small tnmoo (op to a on. b dometer) 11 
medium shed ooei ( I 4 cm. bdhmeter) andi3 
large ones (4 cm and over) 
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T \BT,E HI — RESULTS' 


Hospital 

Total 

Inoperable 

Operatetl Upon 

than 

S 

More than 

5 3 cars 

More than 
10 >car^ 

\Ii\r IlVad 

Alive 

Held 

AIht 

Dead 

<^Linand Cancer Unit 
Text Craduale 

1034-1940 

n 


1 

4 


1 

1 ' 

4 

i 

1 ■ 

Lcnoi Hill 

IQ 4-1040 

M ' 

1 

1 ’ 



1 J V 

1 


New \ ork 

103 -10 JO 

! 




1 

1 

3 



Roosevelt 

igi^i 04 O 

1 

1 


1 

t 


s 

10 

1 

S 

RondsnUc ^lcmonaI 
and 

Ma'<achu ells 
General 

10 -1040 


5 

\ 



0 

f 

4 

Total 

\ 

» 4 * 

i 10 

1 ! ’0 1 « 

t> 

10 

Per cent 





j 40 

1 

1 40 b 

1 17 


Dr^ ^^^lllamDe^^ \ndru< Walter \\ llrandr* William A Cooper 
Henr\ W Ca\e Carl Eccer^ Thomas II Ru*.*?!! Oranilo W Tavlor 
and ^Mltiam C White ucre mext kind in facilitatinp the rcMcvr ot the 
mafenal from the hexpuaN xsilh which thej are connccterf 
Fluabelh Carr librarian of the New 1 ork Text Graduate Hcxpital an<I 
V R Eastman of the Metfopahlao Life In«urancc Companv fumxhcd 
the statiflical data 

tOne ab\e vilh dlfea« after <upracb\iajlar nixlc di <cct(on 
tlncludinp 3 recorrencei after in^uflicient ojwration performed 
elsewhere. 

It IS interesting to note that onl\ i instance 
of asillarj l\mph node invohcment \sas found 
among patients nith small tumors On the other 
hand, in patients Mith tumors o\cr 3 centimeters 
in diameter m i\hom radical operation ins per- 
formed, axillar)' llTTiph node invoUcment i\as 
demonstrated in 90 per cent This corresponds 
ivith observations made in adult cases (12) 

Seven of the 8 patients ■with small tumors sur- 
vived the 5 } ear period 

Of 1 1 patients w ith cancer of the breast i\ itlioul 
Ijmph node mvolvement, operation resulted in 5 
>ear arrest m 10 cases (90 per cent with i death) , 
while onlj 5 of 25 cases with lymph node involve- 
ment survived the 5 year period (20 per cent), 
\\ ith 20 deaths 

Lvmph node involvement was found in 58 5 per 
cent, which is somewhat better than the 63 7 per 
cent found among our general senes of cancer of 
the breast (12) This observ'ation corroborates 
Harrington’s findings, who reported avillarj in- 
volvement in only 48 5 per cent, contrasting with 
61 6 per cent m the older groups 

PATIIOLOGV 

In 45 of the cases, grading of the tumor was ob- 
tained In 8 cases the tumors were found to be 



Hr 3 M J , 2f) V cars of npe \ tj pical postoperative 
result 4 jears after radical amputation of the breast for 
cancer 'So swcllinp of the arm and pood functional result 

grade 3 or grade 4 All of these patients, show ing 
a ven active grow th, died w illiin i j car after op- 
eration, except I who IS still alive after 5 jears 
on whom radical operation was performed 
The following pathological diagnoses were 
noted 2 grade i adenocarcinoma, i papillary 
cvstadcnocarcinoma (with avillar} mv'ohcment 
and inoperable), 16 adenocarcinoma grade 2, 4 
colloid carcinoma, 2 medullan' carcinoma, 3 car- 
cinomi arising in fibroadenoma, i solid car- 
cinoma, and 2 inflammatorv carcinoma In ii 
the onlj diagnosis was carcinoma of the breast 
Among those surviving the 5 year period the 
diagnoses were 5 adenocarcinoma, i duct car- 
cinoma, I colloid carcinoma, 2 medullarj^ car- 
cinoma, 2 carcinoma in fibroadenoma In the 
remainder the carcinoma was not classified There 
w'as I male of 25 with colloid carcinoma w'ho died 
vv ithin 2 y ears A bilateral colloid carcinoma in a 
22 year old woman ended fatallj" within a year 
In this younger age group late metastasis may 
be observed, as in the general group Pulmonary 
metastasis was noted in a 21 year old girl, t; years 
after removal of the breast for cancer, indicating 
late permeation of the lung (Boyd) One of our 
patients, a 28 year old woman, died 7 years after 
a radical operation had been performed, with gen- 
eral metastasis 
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Canm of tbc breast te t girl o( 17 miiob^rml 
Inu scccMor^ breast (llaUmum) Thhbatiue 
ocaj t r cpce bnt It cu^ be that acKfa a tumor de 
\-ek)pi tn tbe proloogatkn <A tbc g^anduk cU 
mcnt with dIrein cocmcctloQ with the main breast 
tiane(S) Tbrremere Dojpatinitj « th bWedmf 
or ebaundos oippk sod there acre oopatfeDU 
with Paget loiaeaae b thkaerica. 

TtevTucs-r 

^\ e bebe\e Uut panefa bofWN b onaatbCactorr 
and daagrroas lo lo qp er k ntc J haada. 1/open 
tkm U (formed for bkip*\ pupoae. tbe whole 
laxDor aboold be neaed for ramLiutioa. Once 
tbe dfagnnati of cancer U <kd telj cfUbUthcd 
radical operation ahould be perform^ «hb ore 
(ol and tnoroogh aiBlon bmph node dbaectioD 
as described in a prevdoua p»r^ ( ) 

In 3 cases in thb scries, eslenslve operations 
were perforToed tojri "c relH t the polieat. One 
tj \ ear oU had s hJlatenl ad •ancerl euacer 
^ gained tJw impreaaion ihtt in spite of pams- 
ndicnl operstioDS, life couia not be pro- 
materiaDv 

There were 13 ( 7 per cent) inoperabJe cases. 
Fh-e of them a ere rccujmjt lesions, with distant 
btenul iDetasUsti, In palienU who hsd under 
prae prrvfcpQs erdsloo or simple mastectooiv In 
these patients no opermlkn was periormed (or 
palliation. There were cases oi loflammatorT 
nnhgnanl mmof at the age of Jb, wHh rapid fatal 
oatcococ. 

\ dennrtc iraproTernent was noted foUoamjt 
j-n therapr ahich bowc\-er ma be tried in 
palwntf with rapid growths. 

aistn.TS 

A detailed anahni of Table III »hoa the 
number 0/ cases and the results at the different 


hosplak. Cases lost ornot folkmed up (iS) ere 
e barified as died from dbease. There was no 
ofwiBlJiT roertaUtr 

Of the 73 coHecled cases, 14 (ip per cent) were 
iooperaWe at tbe tune of admiwoc Fortj- nine 
were qwrated open mere than 5 ^Tirs prcMOOS to 
this stud> Of Ojcsc, jo were sfive cocstJt ting a 
40J per cent s rrest. Of it patients ep- 
sitedopoo o>-emprrvioci]F 6irweitjTe 137 
pet cent >o yrar antst 

Tbew figures m tha sasdJ gr w p indicate that 
In yvaDf wanen late tfemnx es ut )e*t fn- 
qoCTtJv o b se n e d . 

BtUTOLVL CUVeta 

(knetr in both hreasls mar be noted slmni- 
taneonaJ) (iq) or tbe mallgpiant neopbam nur 
appear In tbe aecood breast after an lotmd of 
months cr 'ears 

BOateral cancer derrkiped in 3 per cent of oor 
series, shich c ter es poeda t tbe findings in ocr 
general wnes (12) One of these paiiats Itrrd 
o\er 5 ^eaa. 

\ brsef oatiinc of thar histories folio* s 

Cue \. \ jTsr old EUTTwd oimaa, came to ow 
cfBK Kk diffow ad aand cancer of ika berut rtk 
auDarj Htinck witar aad iia aoctnUM (t W jl ^ 
ftsled that CB another bo^Ul (kr bad bad crarviutaa 
j aoetks prmnvlj aad retened t^cna- 
dan vai ootand tbal ika paben a> trrated ikerka 
m fUtmai for diAie aojcffama [ *em Uial oWt 
* aj sot amdr or tkat tk« adnuuttnnaa af 
neroenje ■obAaBice* esa^ bi had arn mdorm m the 
drietofiraa of cxiam 1 erf raekeat aprrat>*. 

cnoastiDf erf rmoaal erf tha naat bremit tk (faatjC rr 
|wTT j liter tkc nraoral af tk* lef braM aad 

anflan ■ tJiM fa icidar l7iiwhDade*,tke pa best died uh 
•rooai BetartaB n BMOtkf 

Cue \ nar aid rirt bad kad radical oferatica 
for canetT ef Id bM«t uk mJbry hTapk *(«J« larefi e- 
BcaUhTDr Robert It Kenoedj- t jem titer p* be* 
kid bemirtneTTd erf aormal kdd, aiod .rear after tii 
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cancer was found in the other breast V radical operation 
was performed bj Dr Richard Kessler \ lhi.raiw.uUc 
abortion was performed within a \ear Two eears later a 
local recurrence was excised in the right axilla This pa 
ticnl is now ali\c ii xears after the first o|>cratioii com 
pleUng the 5 )car sunnal penod after the second breast 
operation (I iR 4^ , , , „ 

Cxsr 3 V 20 jear old woman, in whom both axillae 
were cxtensieelx mxoUeal came for treatment She ga\e 
the historx that 3 \cars prexiouslj both breasts had been 
remoecd for benign tumors” and no Ijanph nodes were 
dissected 

C\sr 4 \ 2S xcar old patient died o months after bi 

lateral radical mastcctom> (performe-d within - months) 
for an ade-anced grade , cancer This patient w as one of 7 
children, 4 of whom ha\c, so far, had cancer 

PRFGN \\C\ AND L\CT \TION 

Four of lilts senes Ining oxer 5 xears, gaxc the 
historx of pregnancx Three were dehxered of a 
normal child before or after the radical operations 
and nursed Iheir babies for 3 to 6 months One 
had insufficient milk from the breast One of our 
patients is alixe ii xears and 5 xears, respect ixelx , 
after bilateral radical oficration (Fig 4) She had 
I child between the 2 radical operations and had 
an abortion after the second breast was remoxed 

This obscrx'ation is insufficient for anx con- 
clusion, and the reader is referred to Harrington s 
(16) remarkable work on the subject From his 
obserxation the prognosis appears to be unfax or- 
able if the malignant neoplasm dexelops during 
the childbeanng period and there is axillarj' lx mph 
node inxolxement, but a high surxaval rate was 
found with earlx radical operation, especiallx 
XX hen the cancer was not of high grade and no 
axallarj Ijanph node metastasis was found 

It IS gratifxing to know that if pregnancj oc- 
curs after radical operation, xoung women max 
dehx'er health} children and because of child- 
bearing ma} not dexelop generalized metastases 
If the tumor is a small early groxvth, xvithout 
^anph node inxmlxement, and f patient remains 
well for about 3 to 5 years, one may permit preg- 
nane} But with adxnnced groxxth and axillary 
mx'olx'ement the prognosis is known to be poor, 
in such cases recurrence and distant metastasis 
are common, and birth control should therefore 
be considered 

ANALXSIS OF STUDX 

This study reveals that cancer in the }oung 
occurs more frequently than prcviousl} thought 
Unfortunately the early lesions are frequently not 
diagnosed because malignant tumor is not sus- 
pected and physical signs are not convincing 
Thus, the safe way to avoid errors is to remove 
all solid tumors of the breast, for the danger is 
that the harmless fibrous tumor max be malignant 



1 ig 4 I D No J3S247 Result nfli r bilateral radical 
operation for cancer of the lircasts I eft breast was am 
putalcd 11 \cars ago at the age of 23 \cars bs Dr Robert 
II Kennedy Axillary lymph nodes were found inxoKcd 
by cancer Right breast was amputated 5 years ago, by 
Dr Richard Kcs'lcr I ocal recurrence m the right axilla 
w as remox ed 3 y cars ago Patient has no ex idcncc of local 
or general metastasis at the time of writing 

One of our patients, a 27 xear old girl had been 
advised bx 3 jylnsicians not to worry, about a 
small “lump ’ and had been gix’en x-ray therapy' 
to dissolve the growth When she applied for 
treatment she had a far adxanced cancer of the 
breast Such a consenatixe attitude is not a 
unique obserxation and it mav account for the 
pessimistic prognosis previously' held The num- 
ber of inoperable cases (17 per cent) is extremely 
high, and may be the result of neglect or inade- 
quate surgery, or ex'en massage of the lumps 
xx'hich may hax'e promoted internal metastasis 
In case of multiple solid tumors, the removal and 
examination of one does not assure diagnosis, for 
one of the tumors remaining may be malignant, 
as It w as found to be true in a previously reported 
case (9) 

Painstaking radical operation prolongs life or 
saves patients xvith axillarx' involx'ement, and the 
local recurrence rate is very low 

sumiAUX 

This study is based on 73 cases of mammary 
cancer in patients under 30 years of age, collected 
from the records of 6 hospitals, the careful follow- 
up records, it is thought, make this study more 
valuable Cancer of the breast in patients under 
30 years of age accounts for 2 per cent of aU 
mammary cancers Early diagnosis can be made 
xvith certainty only m the laboratory In small 
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taroontcM ihui I cratborlCTi bdiuDtttr I}-Ta[di 
nodrt arc InlrcqaenU) in\tiTcd and Ibc prapic^ 
b faN'ocabde. 

FKt veir In ibc patlcnti operated 

UTWo were found to be 40-5 per cent loxrunif 
T%*aU, 37 pet coiU 

Tbe cooiduikn b reached that the roulii at 
radicil Riijen In jTwnjt « otnen nndcr 30 taraof 
B|:e are awnpnrabte t tbose obtained In tfte more 
advanced a^e groupi. The pt^vwnalj held belrf 
that the ptxignjaab for aoeDcn iroder 30 jean ol 
tfc wbo iia\e mangrant tumors of tbe breast b 
fataJ sectos tinteaabfe 
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T HRLI m If' TUin r< v i*- in i<!t (>1 i 
<tuci\ Ilf tlu 1 III 111 itiiin m ilu iihilt 
timnnl In nl Tiui iu\) 11 ( lU'V't •■ii: 
nine ml oli^trs lUnni' mnk H ihit Unu 
tm\ 111. hrufiv •■iTtul I*' inlln 

I Ilu licinuiuuin un-. » irru" ti 1 ( I'-i oni 
mnn irup. vliuli luiutriii' tlu Imd m tin 
u mur iiul am't'imo <.> v iili \ iiiti rittc tlu 

hcul li\ u i\ 111 tlu M^ciril 1 ip-nli in ipji ii\- 
imaliK So jur cinl 111 tlic vpifipu n*- '•ui ei ••'UilU 
in.fficii L\tn in tlid' ni tlu nui'i uK timl isti 
. In ap]iriiiiinM<.l\ o jur cuit m tlu uhill 
••jH'cinicni in \liuli the he mu nlinn ti n-' nrtiru- 
vfc '•um^-dilK inutieil, tin R i nlril in- 
tirch til inter tlu iimnnl hml In tluH in- 
'tincc- tlu npic)iu nnteriil nmlii In M,in to 
cciur'C thrnueh the -irtefU'of tlu heuiunt to the 
li)\n nre-i uhern it ut- tlun ntumiil throiij^h 
tlu eeini; of the liirmu nt lu i\ irom tint ire i 
, riic unifomiitv III HI I tiul an i of liutrilni 
tion of the \e,~-eU \ ithin the finiuril he ul leil 
to the conrlu^ion tint It ai- iil(t|uiti to noiin>-h 
1 pro Iter [lortmn oi the he ul of tlu fi nuir m ill 
ci-u^ in uhich the arten ictnalh piiutrited the 
lulii-tanct of the htail 

4 lien 111 cv ue noteal th it the \ net ral rap 
sulc nc\er failnl to cam t\ o eronpe of irtirie- 
ti^ualh thre-c to four in numhir a huh uniforniK 
enlereal the ne-cl of the femur put ilutal to tlu 
^uhripital ire-i ImmeilnteK after entering the 
ntcl of the lemur tlicue \e-.=tK change their cour-c 
at i 45 ilepree anple iml traael directK lovardthe 
center of tlu femoral head v here the\ m istomoi-e 
fre-eh \ ith the terminil hranchea of the nutrient 
artcre of the shift and tlu ligamentum teres 
\csscls sendmR their termm il hranchea to tlu 
subconihlar irta diout the circumference of the 
head Iluse two caiisiil ir artera jtroups he 
aaiihin tlic suiicrior imsterior qu idnnl ind mft 
nor posterior quadrant of the auccral cquule, 
aahich is loostla attached to the necl of tlu femur 
\o arteries of import incc aaerc found aaitlim the 
anterior portion of the aisceril cajisiile J fuse 
capsular arteries aahich aaerc found to be the 
ncaer failmti ind m ijor source of IiIoikI Roiiif; to 
the licafl ind necl of the femur arise from the 


imsli il I in umili \ irtira i hrinch oi tlu fi moral 
protund I aa hu h lit -• a lo^i to tlu hoiH in tin inter- 
triHlnntiru Iiiu In hind 

5 It a is IdiaaiM found tint a snnll hr inch 
from till juivti rmr I in umllt \ irtera joiii'- anth i 
liniuli Ilf till ohturilor ui'-t dist il to the cotaloid 
notali to null u]> till blood al'■s^l \ahuh jnsxis 
undi r the inmilar hpimeiit and suuR one oi its 
termm i! lir iiuhfs into tlu liR umntum lere'- tlu 
mlur pis'-im; on to snppla tht pula mar fit pul 
in tlu lloiir o) till aci t ihiihini 

fi 1 inalla ai atn inti re^ti d to ohsara i tint 
a a iha i\s lulid hotli ha iiiuetion oi opique 
niilern! ind ^eri il si ctums to di monsinli blood 
ac'-'-als eiiti run: tlu sulut met of tlu famnnlluad 
ha a\ i\ 111 tlu b^aim ntuin ta ra s m spatmuns from 
infants ind aliildnn iiiuh r i[ipro\im iiela to 
\aar-.of mi It a is tins 1 ist suinihr ult ob^a ra a- 
tioii as Inch jaromptid a lurtlur siuda of the 
htirituri mil inaa -tn; itions coiuimins tiu cir- 
cnhtion in tlu dt\alo])inp fanioril bead m tht 
preadola^aant ica pronp aahich furnislus the ma- 
la ml upon aaliirli this raiuirt is fonndesl 

\sarevnltof in a \li lustia i rea leaa of tlu hten- 
lure la iil ihlt on this suhjiil one --eams instilled 
in ST\ iim tint siuh a studa lands to eonfusc 
rather thin cl infa onr tliinl mp Ohaionsla i 
III tier I nov h dpe of the cirruhtioii is it deaelojas 
III the fimoril In ad and naah of tlu proa' n^ 
chilli vouhl bi eepictid to add to our under- 
sl inaimp of till saqiialu ofoaants issociated aaitli 
certain of thoM. conditions which an frc(|ucntla 
seen iffertinp tlu hi]) joints of ahildrin ind 
aahuli in so difiicult to eaplain in the hplit of 
lirevani know h dpt 

1(1 an w oi iiTi 1 ariKi 

Hartle, as eirla is 1.S4O, mnmince'd lint he 
li id sluia n ha injection th it tlu hpamenium teres 
aessels in children f iilid to enter the s[)nnpa hone 
hut inastoniosed tlirouph cqnllarus aaith the 
eenous eastern a\ illioul entarmp the femoral he id 
Since lint time, and taen liefore, opinions of 
difltrenl uitlmrs on the import incc of these 
ecssels for tlu nutrition of tlu prowinp femoril 
he III 11 la t been a era controa crsnl and discrep int 
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Fif A Fmq of s P’lP- I «if 

mihi Utew of Cln /nionl o««l <leao^rued t* b*n 
dotntetfd to Uh otstcr of Lbi dov ekpUf faoM 

ef lh« (omr 

Fi( Tbi fomnr of ta I noetb aU fota* m toxrtfd 
by F of ibe mtutet an£(7 of lU tboA a(L>r Tboto- 
jectetl nUETol b*> fesid Ito ^ Uto tbe cvatiioi kitrrm 
tWi 4t tk( bur of tbr dccL tb« f einm TUt l umu f u 
dennulmot Ibe }j T ^mr ef u oswtcaDau brt«rcn 
tbo DgUVot rod '~«r^'"’ artme* bone erUbtshed rrm 
brfcTT bitlb 

FEf. TW drmllei artFr) oet^ u nFrlnJ 

to nj c dam of on ntoot oaff 6 ret-s oU, dnDoectrvtntv 
oa corlr pcsrtmka of tbr copntor tJtene^ I I tbr 
cutitojaaod bead of tb« frwtr 

Ilf. j farra 6 rrLo oU totoot I |rotiiiei 

cftbendaldmm^ltramtantrmaodDotnatt r*- 
wbmTBadr ULhMtb oeer of Lhc bVrtna MnibKlT 
atkfactoiT tbeoraqmiatrrm] in amoaiiU rraeWd 
the Ur ^rtem tock on cicart)' dmootnud to 
bt m ie TT pf the afartrnfc of tbr head of the feiarr «sr 
betook ncDetrttnc omtj ( (hr mdatr om cf tbr 
head. 

Fat 4 Framr tros to lotost 4 nootkr of ojtr The 
Mhol Hii r onrT7 u fir^ loRxtrd. The ufenev 


«V»«be rtmetcubrimi pttrtme au tbr orweai 
ntiier ood dr\rfafit( b^ cf im fmai 
Fat 4* The lumJ of l«wr 4 dn>a>«rt4n tkr 
nMt to wtooh tbr etfrnoh/ onetM the peomf 
noter ef the tctoeroJ krai t 4 nibtko cf ue 
Flk s I nM ikr (enrtr cf be;r >tanold Natoot 
•nrr^ a abaft 0BI7 Lshrud The ooottr(a''r» of aunat 
uiUt) «f tbr akofi ana cai’tsfa/ ortrm cf (oacrtl oerk 1 * 
thea C i p r ato f Ptenet of the oert nt n ireted ibnrtjr 
Flf.A. s^tuou frea ooiotoat S emua of tfe 'rtc 
co j^ rirT anim rrr fant <kTT0l^ Bjnrt^ bm Ikej 
truck frees the nrdaJ iLi e m fr r ortrfT LiUr Ike 
BUtj ieBt im>7 cf the iboft u noorafofjj ir.irttTd bat 
fi i ieri la u Krof* la tsjr^ tbr kjceiJBeottto tern 
■rln> Thu n^rotrd ^xcs»a desnartn n rrT-droHr 
aad poronc^ (hr ponrrra of datnfacocci of he octma 
beV otnlnWl blrrd to the crodev taafj-itji coitee cf 
tkr bead aad oeck ef the Coor aa earij k Brvlk* ef 
ap^ I u offiarest that tke nj njdl oitma toeb 

trarrf the Iroftb cf hr bmaMBlna tra rotV^ adiai'k 
larat ( tha ftoea tad «kofioa ad|nn ana a tbr bead 
cf tbr t cauj Tkjo etwoms oho rrm* 1 pmaU r<v 
maaii rMdeooc that sa rad k r tn eho rf ibr i J tr r at 
artovo prartnlr tbr erepkraetl pfatr arrm DCUbi 


PiDrtU In i8» aod Sappej- b 844 tboogfil the 
vnarii of the roaod plarrd an tmnnrtAnt 

t»n In the nutntico of tbe dr-TVs^unK tetnocal 
nead. Ilew »a erf the opfatoo tfnt veiacb 0/ 
the nwnd ligaiueni, ra caae of detachment of 
tbe hwd. were able not ocl I niainuln the nr 
mal DUtritiem of the tmdna of cudtKaltcn of the 


bead of the fermtr bnt alao b\ fanning ittawla 
tloo tnaue t 'aacoIanTe the |aut carlSaitr 
\tmbaJtm b;ecled opaqtte dvci tnt the rocod 
l(|;4inent taMb od ahrB}i found Ibcm entensf; 
tbe head of tbe fettra 

Kolodn Uob\ tbe iajectioo inelbod reported 
beau hlet demoottrat that the ctntraJ rep^ 
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rig 7 Fig 7a 


Fig 7 The ■specimen ic from the femur of a boj 7 jears 
of age The injections were made succcssnel) in the 
nutnent arterj of the shaft both the supenor and inferior 
capsular artenes, and the hgamentum teres artenes The 
injected specimen submitted shows a lerj ectensne blood 
Eupplj alreadj established throughout the head and 
neck of the femur \Iso the capsular artenes arc demon 
strated to be the most direct and important source of 
nounshment to the ossifjang center m the head of the 
femur Fine end artenes or terminal branches of these 
artenes can be seen to penetrate to the lerj penpherj of 
the expanding ossifjang portion of the femoral head Some 
of these minute \esscls ha\c given waj under the pressure 
exerted on the opaque fluid, dunng injection, as can be 
seen bj the collection of lakes of the matcnal in the sub- 
condvlar area about the penpherj of the head of the femur 

of the femoral head w as direclh entered b\ a esscls 
of the round ligament after the> had penetrated 
the head at the fovea capitalis iMazzarella re- 
ported that the head of the femur m the newborn 
was nounshed ba the arter) of the round ligament 
as aaell as branches from the capsular arteries 
after the second a ear of life, the time of establish- 
ment of the epiphyseal cartilage and appearance 
of the center of ossification m the femoral head 
He also agreed anth Lexer and Langer that the 
head is also supplied avith blood from anterior 
branches from the neck which pass through the 
epiphj'seal cartilage, but these last a^essels are of 
little importance in his opinion Schmorl ex- 
pressed the idea that as earl} as the second a ear 
of life, the hgamentum teres vessels begin to 
obliterate by proliferation and swelling and 
atropha of parts of the vessel wall This avas 
regarded b} him as physiologic obliteration, 
inactmtv atrophy It avas also his belief that 
from the second year until the thu-d decade of life 
there was no great change in the condition of the 
hgamentum teres After the thnd decade of life, 
the lumen of the a^essels becomes narrow, show mg 
onla a narrow slit or one entirela impermeable 





Fig S Fig 8a 


Also m this lateral view, one notices a few end artery 
branches of the injected nutnent arterj passing through 
thinned out portions of the dome of the epiphjseal plate 

1 ig 7a Lateral view of the same specimen as in Figure 
7 Here vve sec again the tremendous fine network of 
artenes distributed to all portions of the femoral head as 
the ossifvang center expands However, the significant 
fact to be noted is that in this view contact has not been 
made between the capsular arteries and those of the 
hgamentum teres 

Fig 8 Specimen from a 10 jear old girl Ligamentura 
teres and nutnent artery injecUon Branches from 
nutnent vessels seem to penetrate the epiphyseal plate and 
terminate in the ossifjang nucleus The matcnal injected 
by way of the hgamentum teres vessels failed to enter 
the head 

These processes were thought b\ him to be 
phx siologic involution after the end of the growing 
period After the fifth decade of life the changes 
of the vessels are usuallv pathologic There is, 
therefore, a continuous decrease of blood flownng 
to the head of the femur after the second year of 
life, until changes in the hgamentum teres make 
the blood cirailation impossible It is obvious 
then that Schmorl is of the opinion that the liga- 
mentum teres vessels are of importance in nourish- 
ing the growing head of the femur before the 
second year of life 

Luschka in 1865 stated that he never failed to 
find arteries which made their way through pores 
of the fovea capitalis into the substance of the 
head of the femur Logroscino, after injecting 
d} es into the round ligament arteries, found good 
development and distribution of the branches of 
these arteries m a tnangular distnet in both 
youths and adults Elgart compared the round 
ligament to the umbilical cord whose vessels 
obliterate after losing their function Devermann, 
Langer, Eggers, Cooper, Bonnet, Moser, Hilde- 
brand, and Anschuetz are other authors who at- 
tribute importance for the nutrition of the head 
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^r*. 0 Speruart from ( nar oU TV ocJy naci nt tba 

CB^kr anma u tbe bajF Of UM fcwnl orrl Donoc ibc micrtma. Um <^aqai 
merttJ ccaiVl be «m t» drop oat UtrooKti tV kcascusn tent rwek, 
rt/atot contp^etkxi ai tV aai«ttiiD>m benca tV hMBaim trm, IV r«;mUr 
txtd inesi capb. AQ portm* <4 iV abaft, nrci aod br^ ol iV fencr ir« 
ae«n to be dl wpt£eil vitb Mood ■a e k 


ol Uie fezmr od 1\ to the rooihj Uguaest t'caets 
of jm'alle IndhtdOLU tb^ haw oote s tecood- 
tn ind ondeteniuned importAoce aits tmmiu 
tno of booe frswib m the b«*d of tbe {mar 
ZeioutikT appamidt ccqxed ibe opfokn o< 
tbe autbon mentnched for hr cuira. *^ai, 
amtomiad ttadv* have dednltely esuhliabed 
that la the adolescent the fmunl bead b 
oourbhed bv the roond lifTiDient meU lie 
fubseqoent}} did a aeries ol arterid b^ectioos, 
asmg rabbrU, crording to the method of Grata, 
demonstnting to hb emu cadslactloci that tbe 
vucular arrang ei DCQt eras cat dcatimlb to that 
of tbe htunan fenra at o are y aodaiy pe 
\ftcr injectnsg senes <A rabWts ot dtScieot ace 
prcaipa, he conceded that tbe blood suppiv 
frtm the IigamcntTiTn teres Taeb t tbe inctaal 
bed pradoallt dhmcbhet and ceases complete) 
nben tbe epfpbtib o tn with tbe th:^ ft 
cannot be ftatetl vith certalot) that tbe roaod 
liemcot 'a<e U of the h man cease ( farnbh 
bkpod t the feimi t the tame relative dc^eJoiv 
meoLil stage Ho«e\er uaamuch s all ana 
tomkaj eriJcDce rodicates tint these csseK 
usuaDv are cciinplete)\ dovd in human adult 
li( t b Quat uLdv that tumiar rood tton 
e t»t 

ChanfCer alter stod tag terul secUons of 
femora] bead and ligsmentum teres in to feta) 
pecuraio months t term, reported that 


TTSsebare presat ksg before IbrseresthDoeth. 
As loae u the vesseb ^ tbe nm>d Ggatoest am 
tbe had thet brudt and notinue t penetrate 
into the fotatince cd tbe bone He fonher 
tfpted that a onion b prese n t betsees the tei«eb 
of tbe round Ugament and tbe captak or beta* 
pb\*seaJ sneries m dolt life bet such tmioo has 
not o cC QTi rd m the specimens t'ailahle for hh 
stod) JJ failed t express a ti opuuoD u t ben 
anasicanesof these ttros^'st etna tool, place be^tD<l 
aavmg such aoioD proLablt omn some tnse 
after btrlh. Thus, sc have an exlHisfve group 
of tmestigatonsbo believe that the Ugimeotao) 
teres csaels oniforml enter tbe substance of 
the bead of tbe (mn in tnfaou and grosnst 
children and are It ebrf il not ns onlj source 
oi Mood suppl d ring all or a iia)or pertkn of 
ibegrostb period. 

nscEaxi cvwriAa \Ttsni 
A secood group of In •estigitors, aJier ana 
lomkal studin are of ibe opinJoo that the rap- 
auhr arteries entenne tbe lemnraj oeci rrear the 
epiph vaJ plat not tbe bpamen turn tern 0*0^ 
IT tbe true wurre nounibment I ihegrastng 
femor I head \s landoosJ raenttooed ll\rtle 
obsenTd cssets m tbe round ligament but coo- 
chided that ibe\ arustonw^d «vih ein t the 
j ocuoo of tbe ligamerit u tb the bead nd then 
passed ba 1. through the bgament 11 ( rtber 
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stated it was his opinion that the epiphyseal 
nucleus in the femoral head of growmg children 
received its blood supply from the capsular vessels 
of the neck Walmsley m 1915 studied the liga- 
mentum teres m cross section by aid of a hand 
lens and also by mjection methods He reported 
that “the hgamentum teres does not convey blood 
mto the head of the femur Most of the forarmna 
m the fovea capitahs are channels of communica- 
tion of the hgamentous tissue mto the cartilage of 
the fovea and osseous substance of the bone, not 
vascular openmgs ” Chandler m 1936 reported as 
his opmion that the “head of the femur, before 
fusion of the epiphyses, received its blood supply 
through the branches of the cervical vessels 
which he in the folds of reflected synovia along the 
femoral neck and from the vessels of the hgamen- 
tum teres After fusion of the epiphysis at the 
conclusion of growth, small vessels of the femoral 
neck anastomose with those of the femoral head ” 

anhial experimentation 

Several mvestigators have done animal expen- 
ments usmg cats, dogs and rabbits to conduct 
studies of the effect produced on growmg femoral 
heads by mterruptmg the various blood supplies 
to the upper end of the femur In this group the 
work of Celia m 1936 is especially mterestmg He 
used cats, dogs, and rabbits of different ages In 
the first group resections of the round hgaments 
were done at one day of age, before the formation 
of the nucleus of ossification The specimens were 
recovered after the growth period In this group 
there were no microscopic changes m the head of 
the femur Microscopically, there was a small 
zone, correspondmg to the msertion of the round 
ligament, havmg poor staining ability, the cells 
with small nuclei The center of ossification ap>- 
peared always normal The second group of 
animals operated upon 10 days after birth pro- 
duced the same macroscopic and rmcroscopic 
changes as were observed m the first group, but 
they were more pronounced There was pro- 
duced an ischemic triangular zone with the base 
at the implantation of the round hgament, reach- 
mg down to the center of ossification The cells 
in this area contamed small nuclei and granulous 
protoplasm The nucleus of ossification appeared 
normal always and did not show any defect of 
osteogenesis In the third group of 40 day old 
a nima ls at 5 months and m old animals, no 
macroscopic or microscopic changes followed 
division of the hgamentum teres The conclusions 
as stated bv Celia are 

I The round ligament carries vessels vhich 
contribute to, but are not indispensable for, the 


development of the osseous distnct which corre- 
sponds to the implantation of the round hgament 
They play a r 61 e only m the yoimg animals 
(rabbite and cats) previous to the formation of 
the nucleus of ossification, especially dunng the 
first moments of its formation 

2 The importance of these vessels dimmished 
rapidly with mcreasmg age of the animals and 
even immediately after the formation of the 
center of ossification there occurs no change m 
the head of the femur after ehmmation of these 
vessels, except m a small zone around the im- 
plantation of the round hgament 

3 The nucleus of ossification of the head of 
the femur obtains its blood supply from branches 
of the postenor cucumflex artery The vessels of 
the round hgament have no importance what- 
soever m its nutrition Our own expenence m 
experimental work on young dogs is identical 
with that of Celia After the division of the 
hgamentum teres, the femoral heads reclaimed at 
the end of 30 and 60 days showed no change when 
compared with the control head, except for a 
shght depression of flattemng about the insertion 
of the hgamentum teres We were also able to 
prove to our own satisfaction that the capsular 
artenes, even at the sth week, send very defimte 
vessels mto the ossif3^g center The cuculation 
pattern of these vessels was easily demonstrated 
by the mjection method (Fig A) Obviously 
these findmgs offer a logical explanation of the 
absence of changes m the ossifymg center follow- 
mg the division of hgamentum teres m experi- 
mental an imals 

Isehn who conducted similar experiments on 
young dogs, and Bergmann who worked on young 
rabbits, reported hke findings Stewart, after 
extensive mvestigations on young dogs, re- 
ported “no marked changes occurred m the 
animals m which the hgamentum teres alone was 
cut ” 

In view of the fact that uniformly when the 
hgamentum teres m young ammals is divided, 
no gross changes occur m the ossified center of 
the head of the femur, we beheved we were 
justified m takmg sides m this controversy with 
those who were of the opmion that the capsular 
vessels, not the hgamentum teres vessels, furnish 
nourishment to the growth center m the head of 
the femur To add further proof that such was 
the case, we decided to make an attempt, by the 
mjection method, to demonstrate the ciroilation 
pattern of the capsular and nutnent artenes at 
x^anous age levels, beginnmg with fetal life and 
carrjung on mto the adolescent jears xvhen 
ve Mere quite certain that these cuculations 
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fiinUv brute through aod otibhihed kq wutto- 
mcab v^th tbe rm&d Uguaent i ri li Ficah 
■atopf^ mjtteriiJwuKairedandtbeTmebveR 
[mmrlntdy In^ed with oceqirt imteriiJ nodn- 
Wthx pouer tnr«ular». N\c \aed i ipeciiUT 
cMMtructcd thim pnjre needle and t ooe cubic 
centimeter ijiiogc. \-rtT film* we t«t^ to 
demcDstrale the cocne of the Uood \ 

group o( fpecfroen* batx been aelected from tbe 
accomnlated materbil Nmn-lng u to age groupa 
from the 8lh month ol fetal life t iSN-euiofage 
Thh nn t eriaJ li DOW preaetU ed in th e liope we wi 
be able to »bow ntidicttcy evideoce thil 
I The nutrient arteij of tbe tiuft ettabittbca 

cocuDtinkatloQ and deboitel/ aitutomoaea with 
the cuaoUr arterfea very eatijr eren In fetal Uft, 
1 'Ibe dpsilirarTertei veT7 early In life mub 
levTral ilxeable blood vendi th roogfa tbe carubge 
at tbe function of the herd and neck, which vcMeu> 
bowet-o- go around the eplpfayiea] Ime b>*paM- 
mg that caitQige, ao to apeak, and aa aooQ aa 
tbe> enter tbe cartDigiimui aobataDce cd tbe 
femoral head, angubte at 45 degrees arid tnTel 
directly to tlM Qwymg center DoubUm both 
the pc^erkr aopervx and posterior mferior op* 
nbr artetiei ae^ branebet to the growth enter 
Ilocerer ve hare not bees aide to deraaestnle 
as coatrlbuton ia erezy imtanre. 

3 Tbe capeulir artem are the only etamtial 
•ottree of bkiod cupply to the osB/y-bg center In 
besd of the fenmr We CsUed In aQ our at 
tempts to demoQstrtte Infected miterlsl entertne 
the substance of the head of tbe femur Id Infants 
■rwt chUdrrn \ff way of tbe Uganmtum teres 
vessels, si though we were able soixesafally to force 
the opaque material through these veas^ to tbe 
fovea. 

4. Tbe anastantasb betwesi the espsolar 
arteries and the Ugamentum term retsdi does not 
t«ti« place until tie oaslfying center of the had 
is erpanded t tbe point where only thin artjc 
ubr cajtHagt icpuates tbe capsohr and bgamn- 
tnm terei vessels at the fm-ei. ^ the cartilage in 
this ara thins out, tbecoouct between these two 
mxors and anastocoosii b accoopibbed 
perhaps t approrimately tbe irth t 14th jxar 
of lile. Fad re for any msoo to rttibRah this 
anastomosis acconnls for tbe 30 per caat of 
tdohi in wbom the Iignmenram teres vaset* Ufl 
to ester the bead- 

DMOicfTaijno'C or nqtcrcD treauENS 
In Figure fa presented the fetuiir of an 8 
mcoth oW frtos which was infected wav of 
IhenutiientarteTyoftheihiftonN Itfaweulbat 
tbe injected materki has found iU way Int the 


capsukr arteries shown at the bue of tie sed 
^ tbe femur This specimen demoosliaio tN 
tact that an anaatomcafa fa present bet eea tie 

Dotrlest and capsular art eriei a od was estaiUeJ 

m-en before bhtlL 

In Flgnre t a specimen of aa j 

weeks oti, the medm rimjmfla ajiey ouJy wtj 
injected. Tbit ipechnco demoostrates aa art) 
peoetmlion of the rapsiibr arteria hrt Ufa 
cartQaginous bead of tbe fenmr 
Figine 3 fa a spedroes tsLen frocna^actlsiid 
infant. lojectlciis of tbe rrwdfal dmimier Lp 
mentum teres and nutrient tcsmIs acre iMfV 
^though none ol tbe InJecllcsM were entirrfj 
sitisfsclcsy ibeopaquemateriilinBaallanaaats 
locbed the cspsolni arteries nd they are clcuir 
demonstrated t be atering (be substiaceof tie 
bead of the fenmr in fact, one branch penetnle* 
oeirl) to tbe nodeu area of tbe head. 

FigDte 4 is a femur fmn an iclm 14 

monua ol age. I this esse tbe medal ckcuBiSa 
artery was hm tajeclfd. Tbe ittferior capsolir 
artoM can be seen to penetrate into tbe oto m 
cents and tbe devckpuig besd of the fennu 
Figure 44 faa fateraJ view of Figure 4 sod dera* 
ooslratstheertest t which the apjadartrleriei 
aoppfy tbe growing cests of tbe mneoJ bead si 
14 CDOBihs of age. Tbe nolriot »rter> wu later 
injected ia tbb xune tperimen, T^ isjeeted 
BntoriU filled bnumenbfe nd artem p eod fl aJ 
(0 tbe epfpfayalaJ Ime. 

Figure 5 iLowa the femur of a boy t jaari old. 
la this case tbe nutrimt artery of shaft only wsj 
injected. Tbe ansstomoafa b etween tbe nstiirst 
artery of tbe shaft and capsular arteries d 
fesoo^ neck fa tbcrwn. In this instance tbe a> 
sufar arteries of tbe Deck were oot injected 10- 
reetJy 

Figure 6 fa a specunen irosa an ifllant 16 iDottts 

cf age. Tbe capsular arterfas were first duecily 
injected at a point where they brsoefa from the 
CD^fal circumflex artet) In this faijecled s po^ 
men b deraooslrated ve> cieuiy and posiur^ 
Uk patterns ol dfatributka of the aiterfas whkn 
coutribote blood t the nudear ossi^dng center 
of the bead and neck erf tbefaDurasearirsj the 
age of b mouths. It fa ajqiarent that the ery 
smaii arteries which travel the length 0/ tbe Eg" 
aiaentujn teres amply oourfabmeBl t the kno 
and a ahalicrw sdlacmt aira of the bead erf tbe 
femur Itfaalsoci'Ideot from this sp e d m e n that no 
end bcancba of tbe nutrient arteries penetrate the 
ep^vKaJ plate area at 6 rooolbs of age. 

In t^igure 7 fa presented tbe spedmen frten t« 
femur « a bov 7 yean of sw In this case tbe 
injeetkats were nside soccessjvel) in the nnlrient 
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artery of the shaft, both the superior and in- 
ferior capsular arteries and tlie hgamentum teres 
artenes This injected specimen shows that a 
very evthnsive blood supply has already been 
established throughout the head and neck of the 
femur Also the capsular arteries are demon- 
strated to be the most direct and important source 
of nourishment to the ossifj'mg center m the 
head of the femur Fme end artenes or terminal 
branches of these artenes can be seen to pen- 
etrate to the very periphery of the expanding 
ossifymg portion of the femoral head Some of 
these nunute vessels have given way under the 
pressure exerted on the opaque fluid, durmg in- 
jection, as can be seen by the collection of lakes 
of the material m the subcondylar area about 
the periphery of the head of the femur In this 
lateral view, one also notices a few end artery 
branches of the injected nutrient artery passing 
through thmned out portions of the dome of the 
epiphyseal plate Apparently, then a few of these 
artenes pierce the substance of the plate as it 
t hins out and play a minor r 61 e m nounshmg the 
head, later forrmng an anastomosis ivith the capi- 
sular artenes m this area Attention is particular- 
ly called to the apparent contact between the hg- 
amentum teres vessels and those of the capsular 
artenes m the ossifying head (See lateral view of 
same spiecimen Figure 7a ) 

Figure 7a IS a lateral view of the same specimen 
as m Figure 7 Here agam is shown the tremen- 
dous fine network of artenes distnbuted to aU 
portions of the femoral head as the ossifymg 
center expands However, the significant fact to 
be noted is that in this view contact has not 
been made between the capsular artenes and those 
of the hgamentum teres 

This contact or anastomosis wiU, imdoubtedly, 
take place as soon as the ossification m the head 
has extended or expanded to the subfoveal area 
through the base of which fine termmal branches 
of the hgamentum teres pienetrate for a very 
short distance during infancy and childhood 
Figure 8 IS a specimen from a 10 year old gurl 
In this case the hgamentum teres and nutnent 
artenes were mjected Branches from nutnent 
vessels seem to penetrate the epiphyseal plate and 
tenmnate m the ossifymg nucleus The matenal 
which was mjected by way of the hgamentum 
teres vessels has failed to enter the head 
Figure 9 IS a specimen from a 15 year old boy 
The only vessels mjected m this instance were the 
capsular artenes at the base of the femoral neck 
Durmg the mjection, the opaque matenal could 
be seen to drop out through the hgamentum teres 
vessels, a fact demonstratmg the completion of the 


anastomosis between the hgamentum teres, the 
capsular and nutnent vessels 

In this specimen it is also seen that aU portions 
of the shaft, neck and head of the femur are 
seen to be well supphed with blood vessels It 
IS apparent that a considerable time before the 
age of 15 there had been contact established be- 
tween the blood vessels of the hgamentum teres 
and the capsular arteries Also fine branches 
of these artenes communicate with those of the 
nutnent arteiy' of the shaft, for although the 
only injection made was into the capsular ar- 
teries as they left the medial circumflex vessel 
at the base of the peek of tlie femur, the opaque 
material penetrated through those vessels and 
into their anastomosis with those of the nutrient 
artery in the shaft of the femur 

This specimen likewise disproves the existence 
of a so called “silent area of nounshment” in the 
head or ne k of the femur 
It IS suggested that the use of a large sized 
reading glass will help materially m the inter- 
pretation of the roentgenograms presented 

COMMENTS 

As a result of our experience it seems reasonable 
to conclude that the mjection method is a prac- 
tical way of studying the vascular pattern in the 
head and neck of the femur at different age levels 
By this method we have been able to visualize 
the development of the blood supply which 
nounshes the ossifymg center m the head of the 
femur dunng the entire growth period It also 
has been possible by this method of study to be- 
come informed of the location of the course of 
the vessels withm the femoral neck and head 
which nourish the growth area from the beg innin g 
through to its completion Obviously such knowl- 
edge should prove to be both helpful and satisfy- 
mg m any approach to a better understandmg 
and treatment of certam hip condibons often 
met m children We have m mmd especially Legg- 
Perthes’ disease and the so called shpped epiphysis 

CONCLUSIONS 

1 The ossifymg center m the developmg 
head of the femur m mfants and children 
receives its blood supply from the visceral 
capsule vessels which anse from the median 
circumflex artery 

2 The hgamentum teres vessels do not enter 
the head of the femur in children, nor do they 
contribute to the nounshment of the growmg 
femoral head, except for very small vessels which 
accompany the fibrous tissue at the implantation 
of the hgamentum teres mto the fovea area 
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^ Tb« ututocDccii Liet«eeQ tbe UguDoattun 
ten* tbf capsotir artena tod tbe natiioit 

arten of the tboJc does not Ule place untD tbe 
otslfkxtkn ot the bend tbe famD- b pnctiolh 
if not entbely com pi cl e, at vbjefa time the 
\TaKlt of the three n'sletns unhe bj penetnllof 
the thinned crat carUiage area at tbe lorca tlnis 
estnblhhlnn the anastonxab. 

4. Tbeliriimciitum teres drtuiatkxiba ckacd 
dnmUtioo m so far u the feTDonl bead U cod- 
cemtd ootQ sach an aDastosroab takes place. 
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ciiRMO'i ih:r or wound inflciions 

I K\N/ C ^CUMI F KIA F'h I) FFcllcullc. Nr« Fc ' m 


AIlHf>L(«FF It !■; \'('l tF'it the 

rmciiitntion oi h\<lr<vrn ions ittt'fh 
\ mcnl lUv inlliuiici'' imi'-t pin ‘■inlouu il 
I V. privt-'-e' it«; itlnt tin lu ilmi, uf 
^\nnn^K uid cpitl i.h/'itirin h\’' ri'n hwn iine^li 
«tiii‘-ni!\ Willie tliL Indrii^cn u'n mn- 
ccntntinn (jilF' of diffirmt li'''-i!e' \nru'' <.nii 
viflcnlili. It rkMiti' niK in ‘'jKtiil iintinn-. 
inim ill It of the urxuhttiii; Mot^l 1 lu iiiipnr 
nnce of nnint iinini: Indro^n ion ronrentniion 
in tnMiL rvjnir n 'tc<l In tlit (net tint tn'-uc 
pro'th in culiiirc nviln priKitd*. it in optinuini 
nti Tt h\'lro;^cn ion to irentr iiion 7 
Mot p-iihi>"cniL Inctcrii tin tht othir li nui 
proflmt ickI front till ir nu tohnlite'- piritriihrh 
from cnrlioln ilrilt s nlthou^h tluT- nrt •■cvcnl 
ctception'i t^[>ecnlh nnmm; tlioo. t ith pre 
tloniinnnth protcohtic nrtnitie^ \ltho leh fti 
(htn nrt in the htf^tiiri on the Indro^cn ion 
rtinrontntion oi infecirti noind'' then n pintr il 
nurtcmtnl tint infection prothici - nridit\ In 1 
recent «iurlv‘ tin indmstn ion mnn ntntion of 
P’occh inftcted votiii'U n Itnind to he hthn 
]iH (> ind in some in';! inrcs i]iprtnche<l pIF 1; 
\s lilt inffction clnre tip the In drti"cn-ion con 
ccntntion of the \ oiind '•(Tnlitin^ mrren'-'-. 
while in n clnn hi ihnp wound it n tninlK 
nhoui pF! 7 1 

F roni Mini in s dit 1 it ipfioir- tint inhibition 
of t oiind ripiir in infeciitl t oiiiidi- mn lx dui 
Tt Ic nt in pirl In I he lo t In dro^tn ion concent r 1 
tion of Jim \ii inti rt ‘•lint' < t iniple of tlin efTett 
occurs in the In ilniint of 1)1110“ t ilh t innir ncid 
“olution (pll of ; 1; to 4) I he piirpo'-e of tnint; 
Innnic intl n to iirtvhicc 1 clnot^mR effirl In prt 
eiintntint; iirott in on the hiirntd surf ict i jirtn < ““ 

of h) < tilvlanihn'* conlnljuUt fl^ in Ihr hrlrf of «|jrtn > 
thenpj tfie hlc Ur rn-. inMlnl j.\ thr } « f 

tfjr Amr-ririn ( >11 of ^urron< to icirlitiiwlr in the I'M"* 
( linical Tonrfc < of th^* ( <illr c vliich |ia<l to canfrllr I )*r 
rau r of the uiT em^r^c^t.^ Hi forlnnatr for all of thil 
Dr ^chmcllf^ r ^l|orll) l*rforr tlic untimrl) 

ilcalh of (hu hrillnnl (jcnlivi Fhc of th'* Urp-jrlmrnt 

of Surc«'r> of thi John*; Hoplin^ Mctlltal ‘‘chool (onM'lcr th*Tn 
v*l\ rs fofluratc in Ixm in clov: a conation with Ur 

*^chmtUr'^ and his ro ot>^ratH»n anfl afsnr !ja\c Ix-rn \trv 
hMfiful lo all of u 1 talc priHf in ha\inc re jur^trcl 

the prryiaratnm of this his h i paj^r — \i rni o IlMimt 
from the Pr -arch Urpirlmmt Wallace »* Ticrmn I rcvl 
net Inf 

M)r ^ames A l)in;p'nll iJrpartmcnl of '*'ur».rr\ ( orncJI 

Lnucrsity Merljcnl bcho<il jM^rMinal communication 


friqiuntlv roinidtrid “iniilir lo tin t inninit of 
111111“ 'ilihmigh dnuriiu in imin n^iKd'' 1 In 
prttipil ition oi jiroit im In 1 innii ind n intoiti 
plcti ortMii •h'xiii U iiiiilril or >.hrhtlt ill dine 
mctioii uid it‘“ optimum n at ihout pll \ 

1 velnr foriiniton it ill dim notion itin tlun 
fon he dtlnid toin'di rdiK Monmtr the 
nil nline tnim iti •• art hii iih •■i ‘Cijitihh ton>idi- 
tion \ liK h n furtlu r f n ufi d h\ tin fine “I iti of 
‘•iihdni ion hroiitht tIwuH In >-5)rnmi: iti nir 
1 lu tni of iTiinu u id a I'll 7 n then fort im 
prnelii d Ft n iiov pr ulii iIK liceoniint' ret 04 
iii'id tint the trnlimnl of Iniriis t illi tTnnii 
tcid ‘-••hitiom of low Indroriii loii t oiirt nlnlion 
n to •■onu cell lit 1 co!n)iri i me md 111 iiordt rhiii 
c i’o-“li'.‘-iie di iriutioiiln I innu ncid ni n loini rt 
T ei-coiid ih‘4ret hiitn into 1 third (httin luirn 
In tlii“ t o met lion ii 1 oiintim-t to nnti lint 
«imi of tin i“ld<h'-lud Tpnii'- mtd in ‘wound 
aiul Finn) lliinpt iri InilTiret! to “liLhlh dinvi 
nciitnlitv 1 Im ‘■I't nn to hi niori thin nun lo 
iiuidenn I lu h\ dro '1 n imi ronceiilrnlion of 
1) il in < ‘-ohition !'• pi 1 '' s of me pirmidc “ii'. 
piii'ion |dl 7S (if 1 orhlonniid •-ohition, pit 
7 4 of I’lcl ri 11 “ “ohilion pll 00 

I he inlFuinie of h\ dro' 1 n ion i oiu uilntinn 
on till I fTeci of \-inom niiihicii ri il ij4(nt“ ln“ 
been e\ten“i\il'. in\ e-'iie itiil li h 1“ 1 u n found 
tint Hurt ni:(nl“ piK'-i-v', n mon or le-^'^ widi 
liMlrosrn ion t onri ntr ition riiitti of optinmni 
ictiMti iiid lliil llii utnilt of iiitdneli rnl 
cheniicil-. mu ill\ dierio-e'. it IiikIi icidiU nnd 
lU dinitt (1. s) ll n iKo known lint the 
rffixliniii ss <if i}’inl“of i hi'-ir inliiri “ui h m 
f|Uilirmn Tmmoiiiuiii dim itni' irridme dt t‘> 
mil “iniihr ittinle iiierei'K'- with 1 rise of 
h\dro;;eii ion 1 onrt ntr vtion when n lint of 
icid iftents n tlii Inlofteni jihenols, nnd the 
like decrn'-cs with incm“int, htdroRcn 1011 con 
eentmtion 

Ljkfl of h\'Irof_ni mu nurailrdlmit oil llu 
iic/toii of ^iilfoiKiniult^ Recciillj ourlihoriton 
nui ollurs drew nttention to the miiiorl iiiee of 
the TmplioUtic clnr icier of the “ulfoniniides 
( 3 i * 9 ) (XmjihoKtes ire compounds which cm 
net IS icids nr b iscs, deiiendintt on the Indrogen- 
lon concentnition of the medium) The effect of 
ludrogen ion conccnlrilion on sulfinnmidc ac- 
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l— ryTEcnvrwEss or ^A»JOD8 rot 
roKAanUEs or otzicoudto the actioic 
or ^AlOXOBtjaoiC ACtD AS MIATOBED 
AGAWST ES CH EI I CHIA COU IN A %VWTHnjC 
JCEDTirU 


UtL tf rA3 frr Ut! 


tloo K fitn %i* thofoughly m’rettigited, tnd It 
wu fotind tbu lolfotaQiuei behave u tbourt 
their effectfroia* prapoctxnal to Md 
•tWQjtii- Re*al« of erpenmeoa cK-eo fo Tabte 
I ihaw that the utl^cterial aecthmea o( 
VAriota Bolfoctaioidei tnames vith {DocAamg 
h\ il n3(^Ioo ajoce ntnfloo thraui^out a 
tfvely wide hixtrogen-loo caoceBtratioo 
Tbeai obaerraUra mav hare Kiaie banof od 
the accepted thaTn which expUmj th actxm <i 
aalffttmidea on the baab ot ccmpetitkn with 
^-acohubeonc aod whkh It a Uraojter dd 
fA<w iny of the eneiTTTWjf y uacd (oifoDamidea 
competitive antaraim betweea ^mlno- 
becmic add and tntf orttmfcta h unal^ ex 
plained cc the bash ol thdr cVwe ctructuraf umh 
ladty wfakh eoablea the satfonainidee t bfocL 
that part of as uw entral ensyme that h usually 
occupied by #-amiDobaiKac add (j jj) Since 
h hu been loand that the asknic ftne d the 
nl/osamidei cotnpeta aith /-antfoobertfcJc add 
on mneh more iavcnbfe lerrm than the mdec 
afArfomt, t least at or bdow pH 7 a n»e In the 
h\‘drcigeD-V]a ctxjccQliatKKi oi the aammndinK 
DKdinm aotei increased dlaeociatian d the nh 
fcoamide mc^ecnles into atuoos and greatly In- 
cxeases their antibacterial effcctirenest. 


TABLE HL— ITTECT 01 HTI55.00CS IQN COH 

emiB APOM ON OBOUTH noriBrnccf or 
BtxErrococcus rECAus* by roucntAinDE* 



TAStx iL— ION AcnvTTT Or roLrox.tMDii* 


SH 

(st-tArAS^ 

[(Sr^ArAai 

w-lAPtin 




1 M 

m 

-4 

i ' 

1 -1 

1 » 


•4 

•t 

M 

t 


M 


t* 


1 

1 od 

' 

^ 


1 




A careful quantitative nn'cstlptkn ha ihoi 
Ibat rcgairOm of the h^-drofcn-icn emetotn- 
tion, the compethirc ratio of the aiuoni of the 
aulfooamidei to the ^-amlnobenacate ka (SX ( 
FAB ) at eqoaJ growth {nhlbftioo h a cfianrteT 
otic a each esfapottnd. 

A cccnparacn of rarlocs nlfcnamkia thoacd 
that each cf than pcmsacs a ipedhc axuenc ae 
tWty and that anlfanllainlrle kaos the tht VTUIe 
Ad) «pu»ntt«mt>u aaica am u mcM L C freo i j 
to j /-aminobeacate locBt 5 to 6 nlitthfljcie 
icna and sod aillacethchie ko are retjohed le 
toppnaa the actkci cf cae /-amteDbenzeate ico. 
TlUi high arfhrity cf the ■iHinSarnide aftiaei 
alrould not be ctamtsed whh the fiet that nlhi 
oflamide ia the least elective cf the cocniDcelr 
used soIIoQaialdes wboi they are compared co a 
aoght baas at pH 7 As the hydrofo-loo cta- 
rentnticn is raaed, bicrruiafh Jar^ Incikr* 
of the ( tsJ sulianilainide dinointe hto the nneh 
more powerful anioojc form with almoltanetBi 
iiMTcaae of the antibactenal rfeef Tabic HI 
thowa that at pH 9 the adivilv of snlfanlbgLide 
ahml e^tiaif tnst of aihathiasoic and solfijn rv 
dme. Scoce mlfanikirJrte h very nwoh nwr 
Bcfuble than adfatidasoie and ajifapiridbe 
ntaiiy satstated wdfaaltunide aeJ tioo at pll 9 
ahoold be more effectivt than that of anv other 
Bulfcnasdde. 

Since the syitanlc hydiogea-ioo coocentnl** 
cbhuN be kiflnewed b> medkalior, theae c»- 
aWeratkais are not applicable aerpt fa k™ 
chemotherapv w faa t buffered matenak 
osed t maintain ibe b>drogeo-loo ccncectriuA 
at a lord fa -onble t tolisrdlannde adkn- 

Tbese findfagi provide an erpianitioei for msn} 
cootiadi^QBim the Utmtuie and pofal to the 
DeoesiitT of carrj-faf out all coraparath •t*^ 
of aalfooamlde aetkn opoo bacteria fa heavuy 



10C,\1 cniMOlUlRM’^ 01 ^\tn \I1 JMl I Uf>N‘' 


h\!tTc'c<! me In m <i ilcr l'> rxclmir \-irnUi'r‘; in 
n Kntdi'Ct'HriUnn kvei dui tn *1 r n m 

itu'*; of i) clnctci! > uivVr in\r irnTt* i 

I HI 1 c'riiorr I'lme uS^erv lUo",*- ‘vu t* it m 

lo-'il <ulfniun hJc Uir-'ijn t'lc ' v<’r( n ion to j 
cntrition Ir\r! f>e ni nl to t [w it n Iiich i n 
t nm)\ itifilr wit’i )t' \ ' jmv t'v t ■- 1 it ifU 

It iji v^-ir<. to Ik- 1 (!\ to ij'plt it of the 

rto'r ttnip’cx ntiiixch ir-^i'iU'lc miUo itm 'm, 
the Horn irrrU < 'hih'e <t If nihrivfh \fiifi n 
not o il\ erjuilU cTeilivt r" i v l eht fn^ ■' I it 
in 'ih’iti”i n iiimeil in i lii^the' !.>■ il tom ii'-i- 
t m 

Krccitf'. Ro’i'vn tr'* lle’t p e-ti.ei' >n o < n 
n^clnjvi'lirs <ro'^re'''tirpr!!(n ci!*.'ti.i tier tli 
till netni'n o* i tr in', •■alf t il n ide tic* t ttuo 

I I r\ '■m;"c-'t t! it tl e icn'K «!i ^ » ti o i eo nt 

11 ^ tl c ‘ulinnn '(-< ilc.crm it> tl r <.1 iie o' (“t'-n 
-ntioi n, the mlinne cro 1,' ''h'l in i 'it ti 
i.poi'''hh So" the «! ’r icti\it\ '' «n e of 

nur e\^»c'in en il hn ’ rp'- n te -- tee e nh thn 
h\7'ot'ii-' >• 

of Cft Ilf / of ( O'- II II 

foe^nJf rflift In I'lthttoi to tl\e po'ir prmjo 
in tie ^nlfimm lie ti o'eeuic Inch !n\c lien 
•■hitn tn Ik- ficto-s of jeimnin'int imjio ittin 
it n not 1 ' t'l tmjvi ihle tl it the Ini'tow! om 
of the «■ irrn inline moliuin ’ h ch incTt in 
conn ntritim t' Mir Ini'ro m i'>i ronrenir ition 
le\il i« r'l'-nf mis lust 'n efieet of fhiit or n 
upiin 'ulfoninule ictio i ' \\ iih o Inr (kiI ir tom 
IkuikIs inith clTect*- Inse Imiti flen oiiviritc'l 
I rev (o I, 'o) iml is]>ir’t.in evr.t in ‘omr 
mmner '-'i fir not nmler-t'-oih i nicfliuin t fieci 
upoi ( thtr the ‘ulfo I imide or the luclern 
N'pincm IS iciii'lls 1 pro, ih <tiini1 ml in the 
p'tsencr of vsliirh bicttm pto’ift rvlc mo e rtpulls 
To our f nos hflpe it is the oiils romjv'iun'l I no • n 
to stmiuhte Incltriil prov th iml to < nli tnit sul 
fonimide nclisils it the nme Imu 

fiiiirlralwii cf stilffi nn 'e irtluhili ri In midi 
tion to the tnlnneemtnl of sulfonniidt nriion 
hs id}ustmcnl of the hsdropm ion conrentn 
imn to the optimum s, line conijntililrs ithplissio 
lopicnl conditions In use of tht "nudiuni tflect 
of ont or the other jiohr siilistmee sulfon mnde 
action mis ilso l>e preitls cnhinrtd b\ dirci t 
imclisition of the spLcific sulfoinmidt in 
hiliitors ssbiclnre il\ issprcHiit in jnis, nicroiic 
tissue, etc Recent esidtnee points to llit possi 
bilils tint tins mis be cffccliseU md ilniosi 
sckcliscls accomiibsbcd In llic iction of mild 

iSomr of imr unlKil 'r,l-,^l eo> Irylitjlc Ihjil lie fn Icfi rnn 

ccnlrmti'Tfi le-rpUl*o»nrufnf« fl, mo r uhrfomrf 

thonlforjml WIrv'f -tv! r!lx r>l ir d.r^iitlnn into 
rrv firdinn Jfitrrn Ir-lhrt rll aj r jHrfn» 

*Uni'uMnhM<UUnf I)f (Jnil! \Sjru 
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OS dt up i| I I’s, , irtHil ?1\ bs otu of thi 
«lih me f 111 vpoill I's (o, 1 t s, 1 * .o' Vs. ill 
o p mu ntitter i!,i hidin'' tin stiifoi miidts rt if is 
vMtIi osidi-im tl rills tin u't of i hnlils sr'(i,iist 
cbh> inntin com) o nnl i indn ittd md Ins ic- 
111 ills liecn fo 111 '! topiM till In 'I rt nils It tin 
inliibiior in pus is idintn tl nitli ' tininobtn oir 
If d It is t >tcu o tbs lint 1 1 r u ( of uik hinr irnid, 
l(s' tinn tin conn nir itiou rtrjiiifnl to ilnm i 
mile 1 ) c'Tret tipo i tin bvrtirn pic-' 'it is iblc 
to iiiictis lie m iiioiini of f iniiiiobt iro ( icnl 
jifi'i nt m the ]i IS of infti tnl s ounds 

Vnoilier ml' rr tiiir i>’iriiomi inm is tin nurftd 
r'Tn t 1 /iH bl'U inii'l In upon striins \ Iiuli liisi 
In form n stmt to the n tmn of suUontmnles 
\t the pics' III imn |],| t flu t li IS In < n ill mon 
sirtiol oiiK V iili inulrimt niiiits sm h is i/o 
rhionmid ( I vblt \ 1 1 
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AppiusHtni^ iitsiJMtna iniJt* UcmJ Umapy 
tj vcttnis and bm As hu been shewn, n>- 
fected VTxiiHis are udd. Snlfoosmldcs hi genenl 
tie unicli less tctfre troder scidt: fn«vfiri«t« 
between pH 5 and 6 even the nwre acbrc cooi- 
poonds, soliatUaxQle and soifadkifaw. exhlbtt 
only a fractfoo ol tbcfr iia domm airtfn^ The 
actiVTty of solfooamtdes can be tnczeased by 
laiihij the b/diojen-fara cnoceo&atjoo, which ia- 
oeases bbeir dhsodathn and appaiendr also in- 
creuKi the rffecthcnea of the loolectuar farm, 
TThBe the more aethe sslhthiiLshle 

aad solftdfaifrr, are krtelv dniiocated at pH 7 
the acUfltv coUanlkzme on be nan to 
tbit of gitMtbbwib ami by rihmf 

the hjdregs^he eDDceatratloQ Crom sl^faUy 
abore the BOitzal point op to pH ^ Doe to the 
Btoeh creates sohifiihty ot colUnQaixdde^ tool 
t4>«itTin the f »p>ctif edect mMt be hid it pH 9 

wTTutd wiW that flf pilCt tbkr aU and Pint ffiMh» 

A dttsting powder was therefore prepared which 
coQSlft^ « soIfanOamide havered iHth oldaoi 
carbonate to appitrriimtefy pH SA. Ctfchua 
carbooafc w*s adccted beonse ft acts not onlr 
as a buS'c bot aho as a icsen'iir of buffer Cal- 
dum caitioaste b Insobhle snd b e co mes aotnUe 
only to the crtent that add b pcodtrced in the 
wound and that fta buffmnc ahflrty b called Into 
play Tliaa It b pxwilhle to tofore the presence q< 
adeipiate anucints of boffer fccr aboat at loag 
poaod as snlianllamide b presoit in the wcnnd. 

Recenllv the sodhtm salts of snlfonsmktfs bsTe 
been proposed foe local checaotherapr (t) It 
■hodla be bortK in mind thst some of the mdlam 
nits of tnlfonamidei are too albalfne for bk oq 
while others wbich jofd less a Tb s Hnr 
sodinm aait sofotioos, locit at taUathhiok and 
foliadiaxiiie, do not iDcreise in ctWty when the 
hj-drtra-ioo crasMitratioo kvd b rabed be^rod 
that of the tbmes. The use of ipailn^y sctoble 
bttffcr b indicsted becaosc It fnshtaha the alba 
line reaction for a rtlatfrely loof period ol lime- 


n* harffesing action of highly sofalJc as n Bm * 1 . 
fooanrida b ffeetinf 

Preliminary cliniaU InTe*tigatk*B with baffoef 
iolfaaflimide powder hare bcme oct these ti«- 
reocs] ctJosWeiiiioia. CsptsinJ V Scott st the 
Statksi Bo^taJ at Fort Bd niir Xlr jlnfa, iaj 
tietteri a seru of coataminated wounb resoldnf 
Ircnn the caebioa of nflomdal evsts wHh the 
suha shosnt in Thhlc Vn. TlwewoDiidiwerepri- 
maiffy ckaed after the chemotberapcstic 
were implanted. Caidnm caiixxwtc has adcS- 
iSoul theartrical adrenta^ inunmth as it has 
been shown br Harn l r my er tHt ci.lanni ion 
•tfairnkte phamTik actinnr 
Anotho' pfMKstkeof thtbofferitigraincipiert 
fcfst tbetieatromtof bums. It has been pwted 
oat here that the additr cf tannte add bterfens 
with fuQ utdintiao of the axtiSaetoiil eStcti 
of the sulicoanudei. MeveDrer the addil^ cf 
the sohitice hself may impair the rate of tasoe 
repair Thb was hept faj miod to preparii* the 
preferaed therapentic monhranei wtuch hare 
recently been dbcusied by Andna, Nkiel asd 
the writer in a prehminarv ccaanamlcatJon. These 
mnnhrsoes cotaift of a transparent hydrepAiSc 
phstic, contain 10 to jo per cent snlfoconikle and 
are buffoed with cakhnn caiixaiatt. Tbev abs 
cooUm rea which as here roentiooed, was feemd 
to eihance ndfanihiahle actiob snd a Roall 
UU' of sodium tettaderrl iDlfate which ledacrs 
aindacc taolon and prenrijes adbertnee to the 
bozos TTie sterfle fi® b n»ifteoed with sso- 
chlomnid ml tJoo and then placed otw the 
desssed and dftrided burned ares, coTiTitd with a 
p re s su re dressinx and the leiioo Immobilued. to 
the treatment 0? second dejtreo bums, for which 
thb film fans been brfdt otiliied, rapid epitheto 
tloo and freedran iioni inlectwa bu been rtpert^ 
Quite irceolfr PKliell reported esrellttit 
arhh film ol someahat sumlsl cofcpoaltion. The 
rapkbtr and simplicity of sppficstioo does s«y 
with time-ctaiSBinins spo\in}t Durinf the nrtt^ 

iwi iiisw h iBBinw •! •i 

‘*"w* W a* r» ^ ■' ■ 
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TABLE Vin —STREPTOCOCCAL EMPYElfA 


Date 

Treat 

meal 

Concentratioos of 
gulfanlltmide 
(mjjm %) m 
ciQp>cma fluid 

Appronnute number of 
streptococci per c.c. of 
cinp>eniA fluid 

r- 4-4i 

s 

13 6 s 

>r 000 000 

3- s-43 

s 

938 

5 000 000 

a- 6-43 

s 

0 a 

5 coo 000 

a- 7 - 4 * 

s 

AS 



3 - &-43 

s ' 


2 400 

2-10-43 

s 

'3 * 

400 

3 -II- 4 * 

s 

13 Q 


3 - 13 - 4 * 

s 

8 S 3 

8 

3-14-4* 

s 

AS 

3 6 

1 

3-16-4* 

1 S 

6 0 

0 


S—Sulfanilamlde ^per os) 

AS—AEochloramI(MulfantUmidc tolution (IflUapleunillj) 
■•No detmninatlons carrlctJ out. 


48 hours the films are easily removable bv simple 
sponging iMth a sterile aqueous solution After 
the burn is healed the film flakes off spontaneously 
From the military vic\vpoint it is of great impor- 
tance tliat this film might be used successfully as 
an emergency dressing preceded bv superficial 
cleansing only After an interval of not more than 
48 hours, definitive treatment can be instituted 
if It seems desirable to carry' out thorough de- 
bridement The emergency application prevents 
further damage to the patient at a time when 
the number of casualties o\erta\cs the available 
personnel and facilities Finalh, the compact- 
ness of tins material makes it easa to ship which, 
under present conditions, is a desirable feature 
The clinical effect of oxidising agents when 
used with sulfonamides has been discussed b\ 
Goldbergcr and bv Nctcr, who haae commented 
upon the rapid cleanup of local infections which 
were treated with mixtures of sulfonamides and 
arnchloramid A table taken from Neter s recent 
paper shows the effect of a few milligrams of a/o 
chloramid upon the bacterial count in an cmp\ cma 
fluid which was rcfracton to sulfonamide thcrapa 
done Nctcr has used freshh prepared mixtures 
of sulfanil imidc and nzochloramid 1 his is im- 
portant bccuisc a 7 ()chloramKl slow lx reacts walh 
snlfanilaniidc and thcrcbx loses its effectix cness 
(I iblL vrii) ' 

Methods of simultaneous ipphcation of aro- 
chlorimid ind sulfonamides were rcccntlx dc- 


> \Iln cTtrn .vt rr-rar b .( |,« ^ il W to a juMt tr 

lurr o( «/<v h i jmi 1 ami I uiTr-nl 'jlfanlamii'f wbi h in (hr form o 
Ocnic urri a1 tine powJrr ba, l-nen U'crl sucer, fuliv in ibe trr 
rrrnt nl ntojn I tnin.-tinrn mi; 


senbed b>' Hanrahan and by Long They' hax e also 
discussed mdications for using this combination 
(8, ro) 

SUintARX 

Recent studies of their mode of action haxe 
shown that the effectiveness of sulfonamides is 
greath' influenced b}' the hydrogen-ion concen- 
tration of their enx'ironment This is due to the 
fact that the sulfonamide anions are much more 
active than the undissociated molecules Among 
the sulfonamide anions, the sulfanilamide anions 
possess the greatest specific actix'ity At pH 8 5 
to 9 sulfanilamide is not completelx dissociated, 
yet It IS as actix'e as sulfathiazole or sulfadiazine 
Some polar compounds, such as "urea and aspar- 
agin, increase sulfonamide activitx Oxidizing 
agents, particularly azochloramid, also haxe an 
enhancing effect on sulfonamide action This 
can be attributed to the destruction of sulfona- 
mide inhibitors The therapeutic applications of 
these findings is discussed 
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THE MAMMAL VOLUME OF THE HUMAN SPLEFN 

P^TIUCK P T \VU M D^iLS (Eipw Surj) HlD (Enper Soi*) RocWr Mrawa 


O' 


NE of the ronantfc epiaodet h roedi* 
doe h tbe accldaUl va> io «hicb the 
fuoctloo o< the ipiecD u ■ bkxid rwtr 
Toir wmj dbewered. In Bven/t 


hli party wm on t wynft to Ibt Perarkn 
* “ ^ ' ■ ’ in tCdsoa. On nachfos 


Ande* to ttodj nwnnUln 
tropiaU watm, nwnben of the party dbeorar^ 
that the blood Tohme and tbe caocentntWn of 
htmogfobm had tocreajcd whereaa, after the> 
crowed the cqoatix and reached coidcr rtjtaji, 
these valoes declined a^in. It appeared that the 
extra anmnt of blood had been nrat rdeaaed from 
and nhaeqneQtiy rettirDed to a cenddcrable bot 
thm Udden ctorehouie. The apleen vaa auapeaed 
of befog aoch a reaerrofr Experhnau od annnala 
in the laboratoriei in the oounc of rime pnived 
thk to be tine. 

The vejght of a nonnal cpleen front an adult 
man b notodboily foaceptibK t great vanalkwa 
In ooe atandard tertbooc of huiM anatonv the 
range vu aet between icoaod 150 grama> whereas 
{q another it wta pat at So to yn grama. In a 
atatirtnil stodv or the weUtj of nonial 
■pleena, Knmnhiar and UppizKott found the 
avnge we^t (if the ipleen to be TOfrainawbax 


a penM b bran 16 to >0 ^ >^5 (o 


grama ben the penna b be tween 6and65)'cari 
{Jdapdpf ug (ew h ‘dytewafteipheagegffl5%’eatahaa 
been attained. Ka fmatm beliered that iplecQa 
weighing more fh«n ro grama probably are not 
iwnnal, whereas BeD conaaiered anv fpie« wel|d»- 
Ing more than joo grama as neart) tlwara ah- 
oninal fax aocne reroed. 

Ahiraihcim has demoegtrated W nperiinaits 
wfthiTJoddingcby thatooccannotcom^ whb- 
out grow error t6e x’ohnnc of the sptra 00 tbe 
of measamtenta of the length, wldtb and 
threkDew of the organ. The ihor cannot gree 
with him, however that weight appears t be tbe 
rooat Dearly acxxrratc way of etprewfng the abe 

The^SSency of the spleen aa a blood reaerreir 
would be Hmile^ indetsd, if iu capodlv were 
d>Ddged 00 the Vaah cf wei^t ta drteiodned at 
csimmatloQ. Bantfaig has painted 
oat that the difference b e t ween the aef^t of a 
normal baman ipleen and that ol aiwther waihed 


fro of blood b only 40 to 50 giama It «caU 
*eem, her* ever that the enrr ca the natln fa 
rather In tbe magnltode of the dfS ooice beta tea 
the volome of the ipJeei during life and tbe \ol- 
tune of the aame iplm after death. Baroeflaal 
hia aifag«a derooratrated in tbe cat the ibikij 
pbesxcsnenoD that the qdeen daring life nrighi be 
two to four tiroes greater than It b aftfr dab 
irorn bemor iha ge or dfowning has c cemr e d . Don 
this tf^dy to the spleen In man> nic answer b 
hard to obtain, Iwwiw faj the miill.^1 Btoatait 
there b a deaiTth cf tnfcrmaticD cn the ng rind 
volume of tbe human 


SATOK or iHT vrear 


The purpose of thb study wu to bqulre bio 
the rnarirrM) TTj pme cf tlV tWTTr*) mletS b mSl 
with partfcnbr rtferuDce tn Its provUoo trf a pe- 
tathi] space for tbe stesage of blood. Since t]K 
owd fca J profcaalon is ctow keenJv interested b tha 
question of blood thb s enui to be aa 

opportune tioe at which to aswy tbe aplUl that 
may esbt b r ta rTve b this utcoccscaa bonk b 
the h uman bod> 


1 mf wb ij I ^ I I H* iW ihMcTtM W Dr H- 1. a«fc«r 

u SKt* U»J* CWc. Ik. U«. 


TW wV m doM w 


w-tmuL AMD Mnroo 

Ihe mater*] used in thb study cmaisted cf 
splress which am obtained frrxQ a scrici of » 
asrrohaimed bcches at postmortcin *T»tnmailno 
at tbe klavo Clinic. Fcnrteai spleens were ob- 
taioed within 4 hours after death of the patiaTU 
and 5 othen in loa than 9 boon after oealh cf 
thepadenta. Ooe spken was taken fracas patient 
who had died j dayi paevloosly at ajvaher 
boapltaL 

Spieens were aecnred from :5 inalea and S 
fernalea, whow ages had ranged frocn 6 to ^ 
x'CSra. There waa patient each in tbe sectsad 
and fourth decades s padeots each in tbe thjrd 
and fifth decades, 4 eacn ia the aixtb and sercsth 
decadea, and 3 each in the eighth and Dblh 
decades Tbe height of the males aried fresn 15J 
to 87 centimeters, and that of the females Tirri 
from 155 to 7 centimeters. The weight 0/ the 
m«t-« nDgrd from 90 t aoi poands (4 to 91 
kgm.) ■nd that of the fmales from 00 t 150 
pounds (4S to 68 kgm.) Tbe surface area wsa 
cooiputed according t tbe forranb of Ehibob, 
with the aid of tbe nonwgram dev »ed b% Boothby 
and SandJord. 


74 



75 


WU THE MAXIMAL VOLUME OF THE HUMAN SPLEEN 

TABLC I -MEASUREMENTS OF TWENTY SPLEENS OBTAINED AT NECROPSY AND CERTAIN DATA 
CONCERNING PATIENTS FROM WHOM SPLEENS WERE OBTAINED 



Patient 

Spleett 

Body 

Case 

No 


Age 

Height 

cm 

At eight 
lb 

Surface 

area 

*q meter 

AA'eight 

gm 

Initial 

\oiuroe 

C.C 

Maximal 
^•olumc 
c c 

Difference 
m volume, 
c c 

Computed 

blood 

volume 

C.CL 

Spleen body 
blood volume 
ratio 
per cent* 

507 


i6 

184 

I 5 

1 75 

145 

140 

225 

8s 

5775 

I 5 

561 

M 

“'4 

178 

126 

I 7 

255 

235 

440 

205 

S676 

3 6 

547 

M 

25 

187 

140 

I 86 

355 

320 

650 

330 

6138 

5 4 

582 

F 

l8 

i6r 

100 

1*44 

105 

los 

310 

20s 

4752 

4 3 

118A 

U 

46 

186 

US 

I 88 

265 

230 

36s 

135 

6204 

2 2 

526 

M 

48 

183 

170 

t 99 

270 

250 

650 

400 

6S67 

6 I 

132A 

M 

51 

177 

I6S 

I 92 

200 

200 

480 

280 

6336 

4 4 

142A 

M 

55 

172 

125 

I 67 

200 

180 

375 

I9S 

SSii 

3 5 

580 

D 

55 

176 

200 

3 08 

300 

JOO 

450 


6S64 

2 2 

600 

0 

57 

J 77 

135 

1 76 

140 

150 

435 

27s 

S8o8 

4 7 

SIS 

F 

64 

156 

I 4 S 

I 66 

no 

100 

200 

100 

S478 

1 8 

S 39 

M 

65 

168 

127 

I 6s _ 

ISO 

140 

250 

no 

5445 

2 0 

550 

N 

66 

180 

■SB 


360 

350 

500 

ISO 

6996 

2 1 

laoA 

F 

67 

iSS 

■sa 

I 42 

135 

125 

285 

160 

46S6 

3 4 

5*2 

F 

70 

172 

150 

I 80 

185 

175 

315 

140 

5940 

2 4 

131A 

U 

72 

171 

140 

1 74 

235 

22s 

500 

375 

5742 

4.8 

628 

F 

76 

162 

no 

I 52 

130 

137 

300 

163 

5016 

3 2 

123A 

M 

80 

160 

IIS 

I S 3 

115 

125 

300 

75 

5049 

1 4 

126A 

M 

8* 

165 

90 

I^l 

60 

60 

120 

60 

■46S3 

I 3 

S8S 

M 

8g 

164 

US 

IS6 

105 

140 

355 

215 

smS 

4 2 


♦Compuletl thus tncaise 556 the computed bk>od volume of the body wa» 6 567 cc. Thesplenj in the same case bad a potential capacity to store 
400 C.C of blood wUch is 6 i per cent of the total blood volume of the body (6 567 c.c,) 


Only those spleens which were normal on m- 
spection and palpation were used m this study 
Twenty such spleens were secured First, they 
were weighed The volume of the spleen was de- 
termined by noting the amount of water displaced 
when the spleen was submerged m that medium 
Henceforth in this study this particular volume 
wiO be called the “initial volume” of the spleen 
Next, a glass cannula was inserted mto the 
splenic artery and tied m place A piece of rubber 
tubing was used to connect the cannula with a 
water faucet The spleen was immersed m water, 
and air was removed from the perfusion system 
The tap water was turned on gradually, until the 
spleen became distended and blood began to issue 
freely from the splenic vein Perfusion was con- 
tinued for from 15 mmutes to half an hour, untd 
the maximal amount of distention, short of that 
which would produce rupture of the splenic cap- 
sule, was obtamed Then the volume of the spleen 
was determined agam by the method of displace- 
ment of water The volume thus obtamed wdl be 


called the “maximal volume” of the spleen The 
difference between the maximal and the initial 
volumes of the spleen is taken as the potential 
capacity of the organ as a blood reservoir (tenth 
column m Table 1 ) 

RESULTS 

Pertinent data and results of this study are 
given in Table I The volumetric determinations 
are graphically represented in Figure i A number 
of points seem to be interestmg enough to need 
elaboration 

The weights of the spleens m this senes vaned 
from 60 to 360 grams Sixteen of the 20 spleens 
weighed between 105 and 270 grams 

The initial volumes of the spleens varied from 
60 to 350 cubic centimeters Both of the patients 
concerned were males, 82 and 66 years old, re- 
spectively The range of vanation m imtial vol- 
ume among the females was between 100 and 175 
cubic centimeters Twelve of the 20 spleens had 
mitial volume between 100 and 200 cubic centi- 
meters, mclusive 
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■ ImuU vctq n* O inerma* bi >w Jui ii> 
ID Hajomaj m* 


rit 'nc bKh! t^ina «( tb* iplne n 
t£e kW Uact wca. TIm dSmacP b<t««a iW nut- 
ami t*d tbi faffWJ ■ a/ tbttpban b rnremud by 

ttebucMucm. ‘nMfaUbkekMib'hatdM^arantA- 
it«dMr KpreMoc tb« 1 Tc fap f of eb* lyilrca. NoU 
partknkriy Ol««craiab«TTd }}4, p; >ja,6<»«Bd $ 

The imTSmsl rohnao oC the raried 

from X20 to 650 cubic ccnttuetai Ibeae vahto 
«p^ to t]« 15 nula u well ti to the whole 
KW (T ble I) The fpleca from the 5 fontks 
Ind rnufaml ^arue* of joo 85, joo, jio and 
315 cubic cmthnetcn. It b aatewortoT that 
ooly 4 fpleaw In the *crfc» of mala bad \'olnHie» 
Im than 350 coble centimetm (r>o »o,«saDd 
J50 cx.. ropecthely) and that tbe m nat nfn g ii 
apieeot had \TibniKi m excaa of that fitore. 

The ratJoa between tbe maxtmal aod tbe tnilU 
•olomea of tbe fpleecs are aanimatired in T We 
IL Tbe nuTtmaJ rohnoa of 8 iplmtf were ooe 
• nA a bili to iwire tbe conopoodlng infttd 
vnt niTwa In tbe caae of 8 other roleeni^ l^maxl- 
nnl voioma were two, to two ana haU,tiine»tbe 
bJtW vofuiDei. It b particularlj- notewortliv 
that tbe ri- r m mtnj 4 fpiecm p o ea ca i e d m a ilim l 
mhuDca which were two aod a half to three 
tlma the Initial vobnoea. Id olbre woeda, the 
volume of tbe i^een thmnj the life of ibe paticDC 
coold be two to three tboo that after death in 3 
oat of e^Tty s caaa In thb itudy (T hla II) 


TABLE Il.^lCAXnCAL VOLTltES OT mau 


The difference be t ween the nashnaj vclaae 
and loJthl Tofume of tbe ipleea pm tie 
mort bitnrclbre fijore in thb ttodr {Tible I). 
As pointed oat fTOi,-iooily hertii, ft rtraor ub 
tbe polenlfcl capxity of tlw yplm ai a bleed 
raervoir It iho^beaaidat thb time that mwh 
blood w« waabed oct darinj perfnafcc fc ah tit 
fperfmena, wltboat exception. Tbe icital po- 
tatial apace h the iplmu nnat therefore le 
appredai^ peater than the ffgtra here jhta 
wocld hidkate. 

Th e potential capaeftia of tbe apfcoa wtfck 
were mmaniid In thb itndy varied from £0 to 400 
cnbic caitimeteii. Thb range applied t the 
spleena fmn the mala as wdl as to tlyw Iq the 
wboie aeries. Tn the case trf tbe fnnaka, the nngt 
0/ Tariatfao was bePwten looand sm niic earif- 
loetm (T hie I) hleasaresnon of c qileoa b 
roped to MrataJ capacity premwed there 
rienifictat figures rj^ *75 So, 330 tod 4C0 
cubic centiinetni. 

oanarrATKca 

hloat cf the tflatena] taed h thb Itody wts ob- 
tained fnxn cklerty peraoci, as b apparent ca 
Thble I Only 4 patiniU had bees roongcr thin 
45 jTira of agt, whereas taactiv baft of tbe total 
Dumber were more tlxin 60 > care okL Becaurelie 
spleen serves moch tike a mcebankaL tbemlcaL 
aixl blolcigkaJ filter In tbe eccPOCOT of tbe boib 
h b difficult to c o o L e r re of any ritetalc £waie 
which aoold cot leave, in Its wake certain ahm 
tiotts te tbe capsule and the cocmeetbe ihw 
frameworL of the spleen. T thb ma be added 
the as j'ct 01-arafmtond structural rTpressra of 
tfflescence Itrelf Tbe consequence b toat there 
paaribllttv nd cootractlbflhT of the orgun mcv. 
necoiirlh- dbeh varying In ieg7Tt,dImjni»h dor 
bf tbe span of hie of anj perscei. In other wtreK 
the capidtj of a perfectly " iw c ma l ipieen to 
serve as bleed reservoir should be rem greater 
than the results of this hvcstintloo woold Indi- 
cate, dace most of the splrens In thb stesfv were 
obtained Iroen person* already ‘Vnescent at 
tbe time of death. la fact, the siluatioo of tbe 
s pie eo b tbe portal cbtula lory srstetn would le d 
me t wapect that the peat of It* eSciency in 
thb imports I rdle might be reached d raat the 
fetal life of tire person. 
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patbolofiitj tberefort ibouU correlate the we(glit 
d the iplceo with lu desree of dislestlan oc 
cpOapee. One berim to Toodcr wben one tboold 
Q*e the erndhe w-lUbic tenn ‘ipfawm ey ly 
which, to bc$b with, his no acre rn»«ntng thui 
tint cxpnsHd by in tnenase fa sia ind we^t 
of the ^leeo. Certiinl> the rihurfan who nu 
been ibw to palpite i spleen durfa( the life of i 
pitieot wdqIJ hare to nbdue hh feelfag of prMe 
in the feat wben be seei the same hot aore or Im 
coatraaed spleen at pcstaortea enminattoo. 

lUltMAXT AWO CO'CCLDVCCft 

The volames of m tpleeni obtained from un- 
onbalaed bodies at poatmortan examlnalloD 
acre mcasored by aeios of the aaoent ci water 
they displaced, ihen the ipWetts were <Qeta>dcd 
by pq furio o with water to prodnee mixinu] ml 
nmea. 

The bdlhl rohiaes of the mleeits varied fram 
6 q to cable centbzKierv The firton which 
coold w respornfble for such varklbn hive been 
pofoted OQt It h suf^yxted that the weight of 
the tpi^ thookl be corrdited with ha degm of 
coUipae or diilentfaQ with Uood. 

The ffiadiBti r u htmea of the sp fe q u setoMd I 
vaxy fa direct proporlloo to the nrfice iteu of 
the patknta. The viiue) for CBtxhmi velvDe 
rififed b e f 'wn tao ajtd 650 enhic cntiaetai. 
They te pr esented one and 1 hill t two times the 
faith] v^umes fa the case of 8 acleesi, two t 
two and a hill tleoes fa t other apWoa, and two 


three tlmei fa the reetaWm t 


and a half t 
spleens. 

The dlffoence between the pviTirmT taj 
fajthl Tohnaei of each spleen repeesented fa bp 
nwMuie the potential space available tor uenp 
c< blood. Tlni \uied frooi 60 I 400 nhfc enth 
meten. Gnat signihcance was attsded to 5 
ipteeas which ponosed the capich^ t KetBai» 
date f 7L iBo, ijo and 400 cutic ceatkaetm 
of blood repetsenlEg 4 8, a.7 4-4. $4 ud 6 1 
pCTcent ropectirelr of the total rofana 
of the patients concerned 
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HERNIATION OF THE NUCLEUS PULPOSUS 

As a Complication of Pre-existing Low Back Instability 

EDWIN M DEERY, M D , F A C S , New York, New York 


T he object of this preliminary report is 
to urge the more general recognition of 
a group of patients in whom herniation 
of the nucleus pulposus is a complication 
of a preceding low back mstabibty 
The relatively new entity of herniation of the 
nucleus pulposus has received increasing study 
and clanfication throughout the past decade An 
excellent summary of the work is given by Brad- 
ford and Spurlmg The hterature since that pub- 
lication continues to give many further reports 
While the condition is now a well estabhshed en- 
tity, it IS apparent that it stiU presents certam 
unsolved aspects With increasmg recognition 
there are increasing numbers of patients bemg 
operated upon by the neurological surgeon Many 
other patients, however, are actually being seen 
first by the orthopedic surgeon, because of the two 
complaints of low back and sciatic pain Each 
speciahst has in the past brought but one point of 
view to the problem The viewpoints have neces- 
sarily been diSerent Controversial issues have 
not been simplified by some of the perhaps too 
positive statements made in each specialty 

The neurological suigeon is routinely iagnos- 
mg these conditions and ojieratmg upon such pa- 
bents, and in the past at least he has been in- 
chned to work vnthout any routine collaboration 
with the orthopedic surgeon In the uncomphcated 
case of hermated nucleus, the results have for the 
most part been very satisfactory The patient 
nowadays receives a roubne operation and is out 
of the hospital m about 3 weeks time The good 
results in the majonty of such cases have probably 
made the problem seem fairly simple Most 
neurological surgeons are, however, becoimng in- 
creasingly aware of the need of orthopedic help 
in solvmg some of their cases 
The orthopedic surgeon has been treating low 
back and sciabc pain for a much longer time 
The orthopedic hterature contains numerous re- 
ports of groups of pabents cured of low back pain 
with “saatica” by fusion The orthopedic surgeon 
IS nghtly troubled to see certam patients who 
need a fusion, treated by lammectomy only It is 
apparent from my own glances into the orthopedic 
literature that there are also several other ortho- 

Trom The New YorL Orthopaedic Hospital & Dispensary 


pedic measures that are being used to relieve low 
back pain with "sciatica ” 

It IS likely, as with so many other conditions 
in the past, that clearer definibons and possibly 
the recognition of subgroups will actually simplify 
rather than complicate the issues In the routine 
practice of neurological surgery, my own exper- 
iences with herniation of the nucleus pulposus 
(which form no part of the present report), have 
been similar to those of others For purposes of 
descnption m this paper such uncomphcated 
cases of herniated nucleus will be referred to as 
group I These patients give a fairly roubne his- 
tory Most of their pain is saabc pain with a 
mmimum of low back pain There is no outstand- 
ing preceding histoiy of “back trouble ” Ortho- 
pedic opinion in such cases is that of a stable low 
back and Such patients require only removal of 
the herniated nucleus 

In my capacity as neurological surgeon to The 
New York Orthopaedic Hospital, however, I have 
had a quite different set of expenences It leads 
me to urge the more general recognition of group 
11 cases, 1 e , herniated nucleus pulposus as a 
comphcation of a low back instability I beheve 
this condition should be looked upon as a disbnct 
entity from the uncomphcated herniated nucleus 
If this be done, many of the quesbons as to the 
need of fusion that we hear bemg discussed m the 
individual case wiU solve themselves How com- 
mon group II cases are, as compared with group I 
cases, cannot be told unbl many years of reports 
from chnics are available m such a new subject 
Group II cases are not rare, however The first 
senes of 100 cases of pabents operated upon in 
this hospital have now had a sufficiently long 
follow-up to make them a subject for a report 
which wiU follow soon, presenbng both neuro- 
logical and orthopedic aspects 

DESCRIPTION of” THE GROUP SEEN AT THIS 
HOSPITAL 

The combinabon of low back and saabc pains 
brmgs increasmg numbers of these patients to 
orthopedic hospitals It is important to descnbe 
clearly the group of pabents seen here who have 
proved to have the combination of both ortho- 
pedic and neurosurgical lesions, 1 e , an unstable 
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low tack requiring fialoQ tod bemklkm ol the 
nuckm pulpofos u 

The* patfenti nett prinarih ortiiopedlc 
ca**. Ther hid been treated coocrvitlvi^ la 
the dinic or boepJul foe their low iuUbditv 
oiten for t long time. Becuae they proved re 
fricthro to cooiervitivB treatHMit, they ct»- 
stltated the 4 per cent of Uk rfintr at thb 
cotxlrtlon in which Mirglad fuiiaci wti adrlied. 
Id this gr oup of cues, iB tho« fnmpUhnng of 
•ditlc pain roctioeiv rece i^ -e d i thorough u f un> - 
kglcaJ study before operation was ptaooed. A 
consldeTable number caf these patients proved to 
show Denrofortcal sigrts of i hemlilea nndena. 
The oenmiogval ttacl> and db wFd4, b o wer ci 
were secondary to the dccMoo of the orthopedic 
stiff for the rtm of fuskxu Both opmtkns were 
omed out together with nUsfictorj rcmhi. 

Here then is i groop of patients in whom both 
in orthopedic lod i DeirrofurglaU coadhioo were 
reipoQifble for their aunpUats. T me it coo* 
\'iDd{i^ eiUbtlAes this oombfnition is i qnite 
repoiale group from oocompfleited hrrnlatkii of 
the aadem pulporos. Tbw patients reqolred 
the services of the oetbopeoK ind tbe oono- 
loglcil torceoo*. The overkioUng of alher ctan- 
drM Duzaeraas exsmpies of which we hi • 
reen, sjreiy mans farther trouble for the 
patiat liter The reoa^tion of combixied ortho- 
pedic ind neuzoarfiesr cares b not new Among 
thoae arging thst sodi cues exist have been 
Goldthwaite Smith, Sparilng lod Bred/onl, Uu 
ter (tS) lod hit vie and Birr (tg) 

ilsny men la both specLmict hive for long 
recDgnlsed the need In certain cues of do« co- 
operation between the orthopedic ix>d neuro- 
logic gjedalljti. Still hcnrrver Is iny 

geoeiil iccepOiDCe of this -WpoinL The eea- 
cral recognition of such coorblned cues should do 
m«h In daring op tniov of the cemtested points 
on the subject of low lock aixl sdiUc nun. 
This annbfned croup has In the put several j ears 
beewoe iKTOslQci) convincing to me. Frooa my 
viewpoint even the patient s hiitai) differs from 
the nacompikited hernkted nndeos seen in roo- 
tioe peurniurgicil practice Besides the reia 
thriy recent and prokcnlnant compklnt of sdsUc 

p«tn there Is 1 long pTterding hkt^ of krw bK± 

rotn and dkoomfort. In thu qjedal group It b 
mv belief that berafatloa of the nocleui pulpown 
b secondary t snd devdopa after the joint to- 
staULty Fanare to rtcngnlre inch cases almost 
crrtalnfy aiJalns sotdc of the faQnre* of cure 
that both orthopctfic and neuroiogicil sargeons 
ha e experienced. Tbe reLitlon between a pre 
ceding joint lasubflity and subsequent henib 


tioDof the Dndeuswtpows seems quite ckirb 
thbgTCMp No atenpeobiem appears to dirt h 

group I the pneom pika ted betnlated mdna. 

IHX Duoxotis OP mawTATTTi jrecLm 
Tbe dbc noi b of berobtion cf the aodna rwl- 
posus has been grestlv clarified in th» rott W 
j-eara. How simple c» difficult Its rwcMttko ita 
mn a his a qocrtioo as nm be jud^ bv eves tb 
mat lecrat lltcrstore. the orthopedk spmm, 

who sets many of these patients, U «cesarlh-b- 

tercited in tbe dfimvwk of thb coeditkn. 

The majority o/dJoldani even up to \trjK 
cently have ctmiMered the ceurnlogictl rigiu » 
vagne that Upiodoi has been gnerallT Hied. Fm 
thb hu come many excrllat specbl rrporti cf 
the DSC of Epiodol in the dkgruou. 

A few bat very few have talen id e ati c mrij 
oppodte viewpoint as to the dlfficnltv oi doj- 
noab. These sronld here os befieve that the ks- 
tory alone in such cun b so tynica] that, arith 
or witbent u c un Jugical signs, the dkgootb ii 
SQSpic. 

Jly eroerience don not agree srfth eflher m 
po^U The diagnosis of bembled irodeDS pal- 
pesos b oeitber psTticulajiy difficult nor 
Tbe ksioD pro dpces daorteristk omelaKlol 
signs. A orefol nea rolo glca J eaunlnatioo will 
Bcmiatri) dbfDose the pt utua of S berebtH 
Budeos u weD u Its Irvel, without rranne ts 
lipudd, b almost all ciwa. Llpiodcf is not oed 
ia thb be^lal for tbe dbgnosb. 

sad antrifu Before S dooip- 
taon cf the DeurcJogfeal bgni pendneed by a 
bernbted nodeos, it seems cventlal to mp s 
more exart Pie of the terms neuralgb ud'hn- 
ritb. These terms are sUQ oaed bterthangrahiy 
hi the Ltentnre Addlag to the confralaa is the 
term ‘sebtka. SebtJa ihouid dtber be <&- 
carded ailogctber or moditwd to ‘sdatk pain, 
its ammoocst present osage. 

‘^enralgb should be used u meaning pab 
asdpabooly Sdalk nraralgb, Le., scbdcpab, 
Is a cmpbbt, not an obrecthe Deonicglcs] sign. 
Sdaik neuralgia cannot be recognized. It b the 
patient s ootnpbbt and when caused by a bcml- 
ated iradeia rt dasppears as soon as t^ oadem 

b removed. 

NcniUiS as correctly nsed, impfifs sboctmal 
or retrograde changes with m a nerve. Itbrecog- 
bIz^ dmkally by fmctboal lossa b the end 
omnsiupphed by that nerve. In tbe case cf tie 
scutJc Dcmitb produced by the pressure ef s 
bcTubted ftuciem c*i a nerre, fuDCtbrnaJ lo^ 
bothsensory and motor are t be found b the ero 
organs tnnmwted bv the affheted nerve The 
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motor and sensor} losses due to the neuritis, con- 
stitute the neurological signs that make a reliable 
diagnosis Thus i\hile the patient with a her- 
niated nucleus complains of scntic neuralgia, the 
neurosurgical diagnosis is made on the signs of 
sciatic neuntis Again, with removal of a hernia- 
ted nucleus the pain (neuralgia) prompth ceases 
to e\ist, whereas the motor and sensor}’ losses 
caused b\ the retrograde changes in tlie ner\’c 
(neuritis), persist for man\ months after opera- 
tion as the nerve recovers (6) Tor example, an 
absent ankle jerk ma} not reappear for man} 
months after operation If neuralgia and neuritis 
were used consistenth and correcth in the litera- 
ture It would greatb simplifv interpretations of 

reported results 
^ inSTORX 


The historx of herniated nucleus is that of 
sciatic neuralgia, that is, pain along the course of 
the sciatic ner\ e WTiilc the histor} is ver} char- 
actenstic, it is of course not diagnostic, as some 
would claim We all know that there are otlier 
causes of sciatic neuralgia besides a herniated 
nucleus The complaint then is that of severe uni- 
lateral pain in the leg, cxpenenced along the 
known course of the sciatic nerx’c Pain along the 
front or lateral aspect of the leg is not sciatic 
pain Generally speaking, but not inx anabl} , the 
following facts hold true The sciatic pain is in- 
creased by all back movements and by coughing 
or sneezing It may or may not be improved bv 
bed rest It is generalh unreheved or made worse 
by ph} siotherapy It is considerably increased 
when the patient bends toward the side of the 
pam In the combined group seen at the Ortho- 
paedic Hospital there is a good deal of low back 
pam Moreover the story of low back pain and 
discomfort in this group is generally a long one, 
antedating the onset of sciatic neuralgia by 
months or years The majority of the patients 
date the onset of the sciatic pain to a fall or a 
lifting strain 

General features The patient may appear to be 
fairly comfortable or may be first seen in a severe 
attack of pain In the latter event there is gen- 
erally a protective hmp and the back is bent for- 
ward There is a flat low back from loss of the 
normal lumbar lordosis and the lumbar spine 
tends to curve away from the side of the pain 
This feature as well as the increase of pain ex- 
perienced with bending toward the side of the 
lesion are probably related to changes in the size 
of the intervertebral foramen, Danforth and Wil- 
son The postural deformities of the lower spine 
due purely to pain and spasm are sometime 
marked in such cases 


Neurological signs The specific signs of herni- 
ated nucleus in the lower lumbar spinal canal arc 
mild but definite A careful neurological examina- 
tion will reveal them They arc unilateral signs 
of mild losses in motor and sensor}’ functions 
Thex arc caused bv the retrograde ncuritic 
changes in the nerve that is being compressed by 
the herniated nucleus Either motor or senson 
signs max predominate Either, but not both, 
max be missing When a number of these pa- 
tients have been seen, the composite picture how- 
ever IS remarkably characteristic and uniform 
Motor signs Muscle strength The majority of 
these patients will show a little weakness in dorsi- 
flcxion of the foot on tlic aficeted side 

Muscle atrophy This is commonlv found In 
general the longer the historx , the more the meas- 
urable atrophv Careful measurements arc made 
at 15 centimeters above and below the patellas 
and the affected leg will usuallx show a little 
atrophv Atroph} of the gluteal muscle on the 
painful side is vciy often found The mild flat- 
tening of the normal contour is v’cry definite Few 
examiners look for it 

Reflex changes Practically speaking, a reduced 
or absent ankle jerk will be found It will gen- 
erally prove true, however, that the sensory 
changes to be described, are a more reliable guide 
to tlie level of the herniated nucleus than are 
motor signs Almost all patients have a reduced 
to absent ankle jerk, for example, yet the location 
of the herniated nucleus is not always at the 
fourth-fifth lumbar interspace 
Sensory changes Most of the patients w ill show 
characteristic sensor}’ changes along the outer 
side of the lower leg and on the foot Indeed, 
many patients are aware of some numbness and 
mention it as part of the histor} Sensation 
should be tested first for light touch, companng 
the two legs The patient’s eyes should be closed 
If patients can see light touch being tested for, 
they will generally give less correct answers A 
light rubber band or cotton should be used 
Diminution of pm prick will be found in the same 
area where light touch is diminished or lost 
Much has been written about the discrepancies 
of sensory distribution shown in anatomical 
charts Sensory overlap to any given area has 
also concerned the clinician in attempting to in- 
terpret findings Practically, in testing these pa- 
tients the following facts will prove to aid in cor- 
rect diagnosis The outer side of the lower leg 
as well as the outer side of the ankle and foot can 
be considered the area supplied by the ist and 2d 
sacral nerves If the sensory changes are hmited 
to this area the herniated nucleus will generally 
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be Icurad t the hunboncaJ [nlerTpice If [o 
addition, there ire lenicixy Ioho oo the inner lUe 
Qfthe/oot,froottoet he^ nhich I» the arenmp- 
pGed b) the 5lh himhar the nndeti* «lll be 
fonnd at the fourth-fifth himha intenpice. Since 
the iB«joTit> of bemiatioca ocoa at the fourth- 
fifth hrmba i Intenpacc (apparenthr quite Irre 
•pectb-e of the rthopedk uutabfnt> bdag often- 
ext at the hiinbocacT^ )e% el) tenaoi^ cfaanm wfU 
tmalf} iovolre the 5ih himbar ttandidaicnU 
ikm areu. 

Stimj*fat let raaiDjf u h tfeneixUj known, b 
apt to be 1 united od the palnfol nde. The aaaUc 
oer\-e b more or kaa tend» to prcKure aQ the vaj 
from tbe acbtk: notdi to the poptiteal (pace 
creaae f Ksata: puln with coughing 
inaj exist This b not partSctiHH}' dkgoaetk as 
•ome canda equina tnmon produce Ihbcmplaint 
too. 

SreCUL TEST# 

\ ay UTiIle the i ra> fihns are of great un- 
portaoce to the orthopedjc anrjeon, th^ are of 
lest help th the neurnlogVal surgeon in ibae 
cues. It has already been shewn LQ the bteratiire 
that a narrowed Interrertebal apace b oot a re 
liable guide to either the preaence rthebvefofa 
hmlated Bcclena. The benuaooa can omr with 

Donoal mter.mebral space. Thb was gen- 
eral]/ tree faj this cccibineu group n Iheoitbo- 
r#d\e lostahiliCy and oarroaed Istarertebtal 
space were generally at the hmihoaaaa] level 
abereas tbe heinkted nodeos was unaBy found 
at the fourth fifth lombtr Interspace. As pmd- 
oosly sUted, sensory testing was found to be the 
relbble guide to the level of the bernkted nodetis, 
reganllm of tbe narrowed space 

Lmm^er ^mciart. This test b routiaety carried 
oat in all cases. If b carried out not beciase the 
re^ts are dbgQasUc for bernkted nocleas but 
because it occaslooall) helps to reveal tpinaJ cord 
tumor Instead There b practkalhr no rbk od 
bttk discomfort t tbe test Therefore there 
seems do pioitit in onuttlng it from the pieopera 
tiTeitnd\ The spinal manometilc IS cfiracleTb- 
tically Dosmal as sronU be expected with wo mall 
an traipina] lesxm. Tbe a crage protan read- 
Dg B 50 mfiligianis, a slight eJeretion above 
DontnL \\ith cimTfndng nenralagkal signsof a 
hernkted uclens and a Dcwinal protein, the htter 

ilyaoH iKrt n»dlfy the dngooab There does no« 
trrrT, to be an enthely ntbfactoo explanation 

f the mUd elevation in snsuaJ fluid protem pro- 
duced by a boniated nuaeos. It b coanpara 
tiveh nnall lesion within th brge lumbar canal 

Ufitdei As alreadv sUted, UpxxW bis not 
been nsed m li» hospital for making the dag 


Doah of bernkted nodens. It has not been feuad 
Mceasaiv I am ware of tbe manv s^femfid 
ipeciai stiKhes of fts use m thbcoonedfeeuatt™ 
taem being those of Camp, Hampton and Roi& 
son BeH and Spurhng 

There seems ( me to be real objedkes t ik 
nsc of liplodol There is a fiMv geiwta] tendroev 
t ccept a Dega live lipiodol report desrJtedet 
nlte neurologKal stgna, as proof (hat tbe lesiee 
boot present I ha v operated open a mmieref 
patients foe a bernkted nodeus abo lud beta re 
|ccted foe cperatlon ebewbere because of negt 
f Kt liplodol report In each such case definite slgu 
of bmvaled odens acre present and the lcnro 
was found at operation- A positive 1 psodoi stwir 
IS exceOent pr^ of the cxiitence cf a hernkted 
ndera. A negative liplodof itnd) b not reCihie 
proof of ti ibaence. l/nkM the snigeoo balDicg 
I operate upon the basis of real neurdoftics] 
signs, many pudenti with a oegitKe lipKidal 
report wQ] ctmUnno to have thdr bernktrf no- 
dm aod the pain it prodom. 

Lipiodol, dej^le some rtporu to tbe cnotiarr 
b isot endreiv unnkss. I have 00 seveni oca 
sooi operated upon patknbaho bad hsdDpkrU 
ln)ected bt the iruaJ canal a long time befare. 
In each iosUDcr tne nerves of the anda eq aba 
mere b 'ul -ed b heaw cooDective tbsoe sar 
Throofboot the brier as dia»ctioo was earned 
out mimerous coHetiioas of the Uplodd am 
opened bt It seems obvkiQS tbit b some 
patxnts, Upfodol, if left b the himhar ac over s 
period of years alD cause scanbg and trenUe 
Pres ent methods for the roncrval of liaodol art 
Dot entiieh ausbetor-v Removal cd much of 
the tipfodol can be accnmplrtbed. A rond deal 
■tin re™ ins, as a yone can sec who wQ look t 
an lav pJcInre taken after such a procedure. 
Uplodot, once b the hunbar ac. can soDetion 
travel quite far along the borvidual nerva 
Dyke and Deery and CtpCDer Tbeie are cca 
tktoal OSes b 'olvbg oeurusiiTgkal (fiagnosb b 

which, dl ther means failing, bpfodoi does reeai 

UKOcated- In ludi, I use It althout hesitation, 
but mith regret. 

Attempts t demonstrate the bernkted Dudeus 

by tbe snbaiachnok] b)cctioo of air and other 
gases were given fair tral some time ago b thb 
bospftaL Mvdogiaphy was then ahanijaed as 
hd g unsatbfscton A negali e myeJegram fa 
even less relkbie data than a Degitive UplodcJ 
test 

orntvTTvi: Tarvnci.NT 
When both a tirrgkalJy nstabJe Joi t tod 
herniated o d c u s are diagnosed b this bospltsl, 
both opera tloos are rarried mt at the same time 
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This IS the logical procedure from all possible 
viewpoints It involves onh one hospitalization 
and one operation for the patient There is no in- 
crease in operative nsk in combining the ortho- 
pedic and neurosurgical procedures The mor- 
tality in the first one hundred such cases in this 
hospital was zero The present greatly simplified 
neurosurgical procedure for removal of the her- 
niated nucleus does not o 5 er any threat to the 
chances of successful fusion Those who have had 
much expenence in opierating through a well 
healed fusion to get at and remove a previously 
overlooked herniated nucleus will appreciate the 
difi&culties immlved if the herniation is not re- 
moved at the first operation Whenever a her- 
niated nucleus is diagnosed before a fusion opera- 
tion It should always be dealt with at the time of 
fusion We have in this hospital more recently 
come to explonng for herniated nucleus at the 
time of fusion in nucleus suspiect cases When a 
hermated nucleus has not been definitely diag- 
nosed but IS suspected, exploration is made We 
are finding a surpnsing number in this way The 
neurosurgical exploration is sufficiently simple 
dunng a fusion operation so that we now feel it 
indicated in these suspected cases 

Lammectoiny Most orthopedic surgeons are 
aware of the neurosurgical procedure for removal 



of herniated nucleus now earned out in the vast 
majority of cases The laminectomy of 10 >ears 
ago for this condition has been greatly modified 
Certain of the objections held by orthopedic sur- 
geons to the laminectomy as formerly earned out 
cannot be justified now The evolution of the 
laminectomy for herniated nucleus should be of 
interest to all who come into contact with these 
patients 

The earher operations were comparatively 
formidable procedures Several pairs of laminae 
were often removed The dura was opened and 
the nerves of the cauda equma retracted and 
search made for the characteristic bulge under 
the ventral dura caused by the herniation When 
found, the ventral dura was opened and the lesion 
was removed 

With increasmg knowledge and expenence 
came the realization that the lateral position in 
the spinal canal of most herniations, made an 
extradural approach logical It then became 
usual to expose the lesion by the removal of one 
pair of lammae (Fig i) and without openmg the 
dura Hermlaminectomj' (Fig 2) logically fol- 
lowed 

Even the sacrifice of this amount of bone was 
found to be unnecessary in most cases, as the her- 
niated nucleus hes at the interspace level rather 
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thu Qodfr Uie The pmst proct^un 

lo movt ciirt oooiUu o( rqumc um renwrsJ 
of the hemkttd oQdeta throufh iotrriunlad 
^ce witii tbe acrlfict of Lttfe or DO boce t tH 
I^re 3 itovf TtanNtl of the hgiaMDtam fiavnm 
ODcnetide nh* After the ll^imeiit b mocrm) 
or reflected, the bemlttMa cia geoeadlj- be felt 
even before ft b kcl Figure 4 ts t compcMlte 
tletcb thawing a imall amouDt of booe remcrved 
from both Ummil edgea. Removal of booe from 
ace bmlrf 1 edge b oftener aaffideot and in tnanj 
remcval of the oodeof can be carried out 
aithout any booe being removed. Thtutbeprea- 
tttoperatiD b comparatrvdrafinpleprMdiire 
carried out betaeen the bminae. The inter 
latnioal ipece b Lcpt at iti madmtim width dor 
Inj the p co cedur e by having the paticDt ■ hfpa 
flmd arid the kgi down. 

TTTia or HraxiAiiD Kuciitri 
Tjft I The moat ctanmnn type of bembted 
HTW-tfra found at operation b amall itaind t 
oral itID co ve r ed br the oiTihdnf btcral 
portioD of the poaterlor lon^tudhiil lament 
It «*«n geneiill} W felt with toe forcepa before It 
a aeen. It b«m characterbtic robbery reabtance 
t tocch. Oveiijing the Icaiao Ii the apmal dura 
and the Ininlveri nerve root. The htter ■ carved 


cpvard puahed bteraUr ajx) b gneraS} aBoe- 
wut fiatlQred from the praanre a the Inioa be 
neath Ai flnt eactamtered tbe moat pramaetK 
part d the bembicd n u de o* gen erally preteoU 
In the angle forcoed tn the oene mot and hi 
jtmctks with the spinaJ dora as a aho> It b a 
oatirral temptation to Uack the lealoo lo tlm 
angle. Thb ahould nerer be done. Tbb angle con- 
taha more or leaa fattv tbaoe, often ki er^ tnall 
vema and b mllrelT too crowded t wort tn. 
Injruy to the nerve b apt to result If tbe herob 
tloQ b apomacbed In thb angle. Tbe aifcat and 
actoally tne qoicknt method of erpodirg the her 
nbted o deaij b to retract and coax the ueiic 
root medially over tbe promineoce of the bemb 
Um. 

With the unopened ipinal dura and the nerve 
root both retracted medially the leaioQ b eipoaed 
bleraJ t the strye jvot lUlh fncbkii) of tbe 
overlying pcatenor loogitndliEd Ugamcot the 
Dodw material U readily remo ed with damp, 
f rerpa or cnietfe. There does not aeon to be 
aiw real reason for curettfaif dceplj witW the 
enoatance of the IntervertcbiaJ dbc. T certain 
extent it seem* troe that tbe iborter the hbtoo 
of the patient, the aefter the odear material. 
Finaer toQgherzmc}earaMte7aI,ofteQpermiuInf 
removal in one piece with a damp, b more often 
aj c om tered in patienta with a wiger htaory 
of wdatlc pain. 
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l\pe II I-o''; frequent, lliouph infiml com 
mon cnoupli !■; the l)cmnte(I micicu*: tint Ins nl 
reidx forced pirtl\ or\sholl\ throupli the 

IMj'^tennr lonpitudiml lipimonl It ht'^ dirccth 
under the ner\c root ilmo^t free within the 'piinl 
mml cxccjit for t ^nnll portion beiicilli the lipn- 
ment Tim t\qa of hemnted nuclim am pen 
erilK I>c picked uji nnd nmoxed in OIK piece with 
T minimum of c\iio«ure nnd effort Iti'-xirx ei'-x 
to sec ind remoxe 

T\p(- III llm n tlie leist common hut tlie 
most di^m'^'eel Ihis*-mill xlmosi llxt lotion is 
often mis-^d hx s^mie It is pronounced no her 
nntion nt all and h ft untouched hx otherv I here 
is a question in the minds of m mx who are shoxxn 
this le-sion in the opentmp room vhether it is 
reillx a herniation at ill Compression of tin 
nerxe root se'cnis niplipihlt and tin lesmn is often 
almost flat I Im txqa is small flat, mcoiisiucu 
ous aiidxcrx ca«ilx missed 

1 he question as to xxhether or not this is i real 
hcmialion can lie ansxxcad quite dcfinitclx Re 
mox-al of the lesion m the usual manner does cure 
the patient’s sciatic pam Rahoratorx studx of 
the specimen jiroxcs it to he txqiical nuclear nia 
tcrml Finallx, m «uch ca'cs exploration of the 
next intcrs|vacc \ ill mxanalilx [iroxc ncpatixe 
for another hcmi itcd nucleus 
WTix such a small flat le*sion can jiroduce its 
sipns and sxmptoms is a more difTicull question 
The probable explanation seems to be that «ome 
of these lesions can and do xarx m 'ire, with dif- 
ferent positions of the patient We liaxc lixqier- 
extended some of the patients as I ox e and Walsh 
liaxe done, xxliilc the lesion has been unrlcr direct 
observation I liaxe seen enouph cxidcncc m 
some to bcliex c that x anations m si/e are jiossiblc 
Ordinarilx xxe do not tale the time now to trx' 
this test The rublierx resistance of cxen these 
small flat lesions is quite characteristic ami xerx 
different from the feeling of a normal posterior 
longitudinal ligament with a normal interxcrtc 
bral disc beneath Lneonxmemg though this 
small txqie of herniation max appear m the ojierat- 
mg room it is nexcr a mistake to remoxc it 

Tlir INTI RX r RTHIR \i ioramcn 

Surgeons dealing with sciatic jiain haxc long 
been aware of the im])ortance of the mtcrxertcbral 
foramen N’affriger, Inman, and Saunders, Ghorm 
Icy and Kirkhn, Hadlex' (12, 13), Hart, Mitchell, 
Ghormlex and W^esson, W'llhams and Yglcsias, 
and W'llhams The intimate relation at the region 
of the foramen, of the posterior longitudinal liga- 
ment, the hgamentum flavum, and a herniated 
nucleus, is important to keep m mind There 


IS often, particularlx in this combined group xxilh 
an orlho])cdic problem more or less thickening 
of the hpamciitum flaxum .anxaxnx Added to 
this IS the presence of a heniintcd nucleus and 
more or less engorgement and swelling of the in- 
xoKed nerxe It cm be well imagined that the 
foramen is quite crowded Rclatixelx small 
herniations occurring far latemllx can produce 
much crowding of the mrxc After remox il of a 
herniated nucleus it is alw.ixs worth xxliile to 
curette awax thickened lip imentum flax uni tissue 
in the ngion of the foramen \ probe should 
finallx I>c passet! out along the ncrxi through the 
foramin to make more cert 1111 that no remox able 
obstruction exists 

I'ROllI 1 XIS IN TRr XTXII NT 

I tisioit nprnitions iiiid “u tiilicii ’ 1 he coiitro 

xer-inl points existing on this quistion are nu- 
mermis I rom the neurosurgical xiew point cer- 
tain remarks seem justified I he question of fu- 
sion for low back jiain and sciatica is of course 1 
jiurelx ortlio[Hdic jiroblcm It is urged, howexer, 
that the orthoiiedic xxriter should define the gen 
eril term “sciatica ' If the cures of sciatica bx 
fusion reivirted in the htenliire mean cures of 
sciatic jiain (sciatic neuralgia), no question can 
l>c raised from the neurosurgical xiew point If, 
howexer, the term “sciatioi” implies the presence 
of a herniated nucleus a niijor question can be 
raised As emiihasircd earlier, the diagnosis of a 
hcniiated nucleus is mule on the basis of con- 
xincing signs of the sciatic neuritis c.iused bx the 
pressure of the liemi ited nucleus Sciatica, sciatic 
neuralgia, nr sciatic jiain arc no conxmcing proof 
of the jirescncc of a hcniiated nucleus The reports 
of curea, of sciatica in the literature do not dcfi 
nitelx slate that herniated nucleus pulposus is 
jircsent The imphcition, hoxxexer, is often that 
It IS Comjdetelx lacking in such reports is anj 
detailed neurological data in jiroof that a her- 
niated nucleus is [irescnt It is not questioned 
that sciatic neuralgia of xarious txpes responds 
to appropnale orthopedic measures ns rejiorted 
in the literature The often raised question as 
to xxhether fusion alone can rcliexc sciatic pain 
is a xerx different question therefore from xxhether 
fusion alone can rcliexe the sxmptoms of a her- 
niated nucleus W^e all see cases of sciatic neu- 
ralgia in xxhicli there is no susjucion of herniated 
nucleus 

I uswn for herniated nucleus Whll the immobih- 
7,alion proxided by fusion rehex'c the patient xvith 
a real herniated nucleus? 1 he number of patients 
coming to this hospital for relief of herniated 
nucleus xxho haxe previously receix’cd a fusion 
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potnU otbennic. KeLef a/ tbetr iclttk Murmlgti 
and itTOvTry £roca fdaiic oftufUi cocne 
afler ibc bmiiatcd mxJnti b rcnaffVTd. 

Tbe ippcaraocc orf the fluteoed, teme oenr 
itretdifd o%Tr tbc laoal bcmbdoa afen fai the 
ocentioc roocn, u^cgcsU that do ofwntk» other 
than mun'ai of the man beneath coaki 
relW to that nm-e. It b diiScalt to aee tow 
fuifcm akoe can prorWe any re bef to roch a nerre 
Rrmm'al of the bemkted nudeoa at the time of 
fnixiD b a reUthT]) aimpk procedure. Remoral 
bter tbrm^ a toGd fnafen b qtute rfifficnlt. 
^^'bea bemkted nocleoa haa been dehoitefy db# 
noaed, foahm akne U Incorrect and ahnott nuu\ 
win man farther nirg cry for tbepalfeot kter 

Fasaitamj The rramber of patleoti ihowmg 
definhe e\-((lence of a bemkted nndeuawbo ha\e 
wev k xuly receded a faidotomy operation alb 
for ccmmoiL In theae fstienia bactotocnr 
had failed to rebeve tbelr adallc paid. It b dli 
ficolt to ima^ioc why that opeatioD ahould ie> 
Here tbe pain catned tn a bemkted mxieitt not 
wu tbe oprraHoQ desjoed for tbb coodthnu 
Tbe faidotocri) mav ha\e been carried oot before 
ccaivbado; dsoa c/ bemkted cvdeva acre pm- 
ent I Ihm It a otrdoa that oeotokwical 
•igTtt, preaent for kaia had bees orerioaLea A 
oeonilorcaleaiBlalm (haul dbraOed fort rule 
oat ben^ted nodeoa before fudotocny open tioaa. 
co-curaiox 

In idcfaban t upon m pf r ated heroktion of tbe 
riDCieai polpoaot it b apparent that tbb cooditioa 
doei oceor as a compUatioo of krw back inatahfl- 
Ity A moregeDoal recopjKkii of »>ch combined 
problems than obli at pi eaent b tteeded Ade 
qoate baodlfaig of soch ccanbfoed paoblems re 
quire* tbe wrwea and ckae co-operation of both 
orthopedic and oenroaurgical ipeckJtm*. Such 
patiecU require coabln^ cperatam* 1 aohe 


thetr rnnUem adequately It U beee%ed llat 
when both conditiocu eAt, they both nmit U 
lecognked aod treated tc^ether to fajsBJt lie 
speediest po«lble r ec ov e r) 
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ot the middle ooe'Lbbd, fouod in (c) 

li>T«fmob{le menitd found £n j cues. 

Tberr h Ilttie doabt that In a member of cun 
In thh aecood irnJcp there wfU be a cnocSdenble 
portwo of the dhtorUn^ element left In the kUnt 
u only tb« anterior tTo-thiirb of the cartbage 
ajid lu uaodated bodtet-faaodk tetn are re 
Dos'ed. Thh b poitlcakrty true In «•■*«■* of ku 
tfanrihg io/onet in «bidi mnlriple ledm h dlT 
ferest turn of healing are preamt. It b bnpoa* 
•fble to tell vhkh oae has a almpile dagle, tear 
The arthritb foond la ^olntJ wrth old mndml 
Inkna b often the re«dc of (uch an ONtraefaL 
Tcan b the m>d die third fall In the aa me category 
n>7>ermohne rocnlid ihould be totally removed 
becaoae they uaoalJy re%'eal degn»etaUre chanfea 
extendiof t^roughont, which f rtn the baab of 
future teart, aod becanre it cannot be defennioed 
by Inspect km through the operative fndaion alone 
that tnere b not a tear in aome portion. Elderh 
aedeotaiy patients form I he except km to thb view 

Cmf j. Ta/a/ exchUm is CM/mrrr/of In the 
case of letkns lunlted apparently to tbe anterwr 
half of the menbois, such u amblon of the an- 
terior altachmetil, avtilfions frean tbe awonarv 
Ugameot, splits, aod tabs. Such lesfcms were 
found In jr of our cases. \ tsoalfzatfoo cannot al- 
ways be relied upon rioce it b sbown by one case 
mentioned in group i that Isolated tears b both 
tbe aotenor and posterior portxaii mav exist 
srmultsDeously G<x<d tudpoent on the part of 
tbesOTteoGbeareotbli these cases. Someanr 
gtooa may approve of tbe mooTal of only tbe 
anteriof two- thirds of the men bens If trauma does 
n t appear extensire artd b l oc a R red t the mart 
anterior aspect of tbe Jofat- However b the 
light of our rn ywrieoce ae are of tbe opinioo that 


cnnpletc trmoval of the menbeus b Deresaary 
atnee ssch lesioos ai represenCed fa F]gares t (a 4 
ckarlr depwortrate how a bidden pathokfkal 
proem ina) enst hj the portetiof element. Cem- 
plete extbi^ b tbe logU course if there b cow- 
■idereble errdrtice cf tranoa or tbe tear exteads 
part tbe anterior third. 

Gf«mf4 I ihb group of > caart ao pathologi- 
cal p r ci ceaa wu da to ve m W^n no palbokcical 
bairn b riiualired It bbert toexcbetbecaenbnn 
on the basa cf rmptora akme Tbe f i e q p ni t 
drtCDvm cf tears in the pcrterioc boro after total 
excakn b cases in shM there wu no grear 
ebanre on exacninallon thrtwgh the anterior ip- 
preau b tbe basis of ihb coocept. Tj'Ffcal er 
amplcs of thb type of btion are imn in flgarts 
to 4 In our opinion, it b better in a 
tamatic knee t exebe a normal cartilage totally 
rather than t risk overlocildng a noate^ tear 
It b g en e ia Dv recofnbed that roci a proceduit 
a not attended bv an> more rcsidaal dmbiUty 
than ocTUTs w ih rtmple aribnDtotDv 

Innninur> aebehmethat ihecntlreroenhnjs 
should be mnoved In aU oases in a bid) thecCokaJ 
examination has led t dhgnacb of menbcal 
InJ ly Thb Inclu d es those esses in shkh sf 
thiofotny u e rfutm e d for ther cooditlocs forii ai 
orteochnodrhb dbsecans, etc., revesb msu'pecifd 
coexbting lexians of tbe scmlhniar cartibge 
Retidnal symptoms freqoenUi arbe from de- 
geoeraUve dtinges in the rtjcnbr cartlhge airi 
sywnb whKh foDow locoenpletc mnovsl cf 
bcenicd menrscal fragments. 

Diurrovis 

There are two dfagnortlc aids in tbe preepera 
tire examinatioo for dera n ge Pent of the pos- 
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Fig 6 Fig 7 Fig 8 Fig 9 


Fig 6 A postenor angle tear in a relah\ elj early stage 
This type mil not give a positive postenor click sign Note 
that the tear onginates from the central border tending to 
refute the hypothesis of Bnston that tears in the menisa 
are all pnmanly longitudinal 

Fig 7 A later heahng stage of the postenor angle tear 


Fig 8 Complete bucket handle tear, including the 
uhole postenor horn Note the secondary pathological 
lesion in outer portion 

Fig 9 An old injury of the meniscus mth multiple 
tears in different stages of heahng 


tenor meniscal elements first, tenderness pos- 
tenor to the collateral ligament, and second, the 
presence of a postenor click The latter requires 
some explanation Its presence has been recog- 
nized for several decades, although not generally 
employed m routine orthopedic examination In 
his classical monograph on internal derangements 
of the knee, Fischer states “Displacement of the 
postenor horn of the external semilunar cartilage, 
by no means a rare occurrence, is probably due to 
internal rotation of the femur on the fixed tibia, 
follovfed by, or combined with, violent flexion 
It IS one of the causes of the peculiar condition 
known as chcking or snapping knee, the last 20 
or 30 degrees of extension being accompanied by 
a click and jerk forward of the tibia ” In reference 
to the medial meniscus, McMurray states “ 
as the leg is brought from the position of acute 
flexion to fuU extension, a click may appear in the 
joint but usually the click is so shght that no notice 
IS taken of it ” Watson-Jones has re-emphasized 
the value of this test in his recent textbook 
The posterior click test is accomplished as fol- 
lows With the patient lymg on his back and the 
examiner standing by his side, the knee is placed 
in full flexion One hand locates the joint Ime and 
the other firmly grasps the foot The tibia is first 
internally and externally rotated, and then ab- 
ducted and adducted Following this, it is forced 
into external rotation and extended, and then 
placed m mtemal rotation and extended At some 
time dunng the course of this maneuver, a chck 
IS felt and frequently heard in the joint line pos- 
tenor to the collateral hgament This must be 
differentiated from the crepitant, grating sensa- 
tion, of a synovitis The patient wiU descnbe the 
sensation as a “shpping” or “pop” in the middle 


of the joint Frequently, when the chck cannot 
be heard audibly, it can be demonstrated by the 
stethoscope The click is usually best demon- 
strated m the medial meniscus on external rota- 
tion and extension from the fully flexed position, 
and in the lateral meniscus by internal rotation 
and extension No correlation between the de- 
gree of extension and the position of the tear 
could be demonstrated 

In 71 cases m which this test was made a part 
of the routine examination, it was found to exist 
in 15 (21%) In each instance, a lesion was found 
m the postenor horn of the cartilage It may be 
said therefore that in this limited expenence the 
“posterior click” is significant of postenor horn 
lesion This does not mean that there is no other 
pathology m the meniscus, but simply that the 
postenor segment is involved This sign was 
found in association with complete bucket-han- 
dle tears, and in bucket-handle tears in which 
there were secondary postenor splits and rupture 
of the mid-portion of the bucket-handle fragment, 
as well as complete avulsion of the postenor horn 
from the coronary hgament It was also present in 
one case of bucket-handle tear in which there were 
no other clinical signs present The fact should 
be stressed, however, that postenor horn lesions 
can exist in cases in which no “postenor chck” 
IS elicited 

EATIONALE OF SURGICAL TECHKIQUE 

The short antenor-medial or antenor-lateral 
incision IS the approach of choice for removal of 
the entire meniscus It can easily be extended 
into the long parapatellar utihty incision if asso- 
ciated pathological changes are found in the joint 
There is no objection to the use of any of the 
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•pedalued tppfoocho b> tl>o*c wbo am inJ- 
fonol} mikr an exact darooih of bobted mnu*- 
cal lexkn. 

TTie problm erf liwirr the pcatrrlor pardoa 
trf the roeaijCTu hequcntfy anw. In the l«b- 
mqoe lacd b\ the wrilcia, the Loce h pbetd over 
the cod erf the operatliig table flexed t 90 de 
IfTtei. Id the nbxed traetrfLnee thencMon 
ma> ofuaUybcdocpebj daaecticmirilb kotfeand 
acbion with Ihtl; di£cul^ Removal b (re- 
qoentlv ladlitaled bi freetog the pocteilar at 
Uctioent through the Intercond\-ar notch ao 
that the poiterior rim ot the mcnliicia h expoaed 
ahen it a drawn to the tide erf the }crfnt noder 
moderate tentloa. GentleocM b eocounged 
throoghoot, and amkl^ erf tbe potterior portion 
by tbe Uind tae of alrocg traction b t be da- 
cod rated. 

If the koee b “liibt, there are two alternate 
methoda (rf freeing the potterior ekmeDU. Ooeb 
erpoture through tbe Henderaon locbion. Tha 
enteri the potirrbr cotnpanmctit between the 
bariatrlnga and tbe poitenor aspect of the {ofaxu 
Tbe tecQ^ a the tae of tbe tenototny knife 
cutaoeooaly to free tbe potterioe rim. It b per 
formed as foUowa Tbe knife b Insrrted at the 
pcaterior medhl or bteral aspect erf the jobt one 
half bdi alxTi-e the articakr surface of the tlbb 
to insure that the blade wfD enter abm-e the Irx-d 
of tbe toeiuacas. U rth iractioe on tbe cartQaee, 
tbe inenbcas-c>-rwvbl {dnetioc b determined m 
pbdng the bbde oo the menbcia od owriog It 
poateno^ tintD it dropa in the soft aj-omdal 
tbsoe. The cartilage b then aeparated from the 
s>'Dcn'la at this pof t and luxated into the biter 
coodjiir notch ahere ft b amxwtated, Tha 
method retiuires a certain degree ^ proSciefic^ In 
that it b blJod It b not eaifh aocoreplbhed br 
the lueiperieTKed In ool 4 of R cases was rt 
oecesnry to use the Ileooerson approoeb Tbe 
of tbe Lowe Greek and Ehinlip knhts. al- 
tboi^ not crnjirvTd b\ the anteia, mat he of 
cofiScTibJe adrantige In the hinds of tbe ev 
penenced. 

Tbe anterior-mediaJ lodsioo b nsed In cases of 
reopeiatioQ for posterior bora leskni. Tha a done 
since In practkaHv all cases anotbei forgww hss 
perforDied tbe first operatfcw Emct records re 
osaaDy not a -aibble and asaoebted pilhoioffKal 
torirMT. can be determined onir M ybaalballoo 
in most Instances. Iiapectjon Inciodes not only 
the osual search foe changes m tbe arUenbr car 


tUage and ijTxrria, but abo spediJ sitmtkes I 

ooe cue for example ooK the anterior tkmi cf 
the raeubcuj had been resected, Jeaving the Inj 
menfed posterior two-lhirdt In lb osoil rodtfca. 
In another cue the bursa between the Ubtl 
colbteral bnment and tmorb had breevr 
chronical]\ uritated aJtboogh tbe menbens h«l 
been pr eviocslv exeat d . I\ lih iweBing the rrao- 
via with hi thsieoed fibrous edge had 
forced between the Joint wrbm t prtdict 1 
nsrado-lockiDg In a tbnd Instance in hick t 
lateral raeniscu had been prevsiotlv cxdrd b 
ks anterior two-thirds, tbe popilt^ tendon had 
hexated Into tbe Joint at tbe posterior latnal 
angle where It b nauaDv In contact sUh tbe 
menbeus. Esdrion erf the cartlbnand the pqrfr- 
era tendon from Its point of origm on the bt^ 
femoral condvie t the posterior Joint Ene gi e 
rtbef of srmptona. Lastly the fibrocartlbxr 
which b fOTTD^ frotn the nriovia] edge kfloir^ 
suigsaJ mnoraJ of the cartilage mar hsdf be 
Close crfdimbilJti espeoallv If it haslreen fonted 
from ttdnodanl stTsovia. 

CDXClCtlCrCl 

I Lesions erf the postemr menlscta fref^aendr 
^Tt«r both alone and in amDcbtioo *^tb tears of 
the rest erf the cartilage 

3 Tbe pf wijs of a ‘^postenor dkk Ib 
mndhtelv oehlrrd the coQatenI Egament k ni- 
derice erf posterioc horn pitholoc, 

3. Absrace of lha sign does not d mhate pcs- 
lerior born palborfogj 

4, Tbe entire caitBage sbonld be imwed Tta>- 
lindy in all cases. 

j. Tbe Iechniq|De and rationale of sutgiaJ rt 
ebaoo of tbe menWns u practiced by tbe wnlen 
b presented. 


RET^:JtE:^•CE5 


ftUSTWr tt R. J Boot Swjj M5. 7 toj 
DcMAS Rvot j Bom Ssre 'Mi. M 
j Ftsors ACT Internsl Urt- 

Ne» \ork Tb* btaenSu Co 9M 
4 Umt, i \ aad Buca, L W J Ben* Siai SJA 


\i^\l u TP TTir itiifiT* 

J«?H 1 erf ih* kore Robert 

Ne* \ert Oriord UaneTwly Prew, _ 

Sana, I K Sidebstt* os fcw* mt farm girf»n 
Jowri Botbdiy t oKm \o»\trt Obcrtt.«r''r 
rfCy t'rbs, ijU „ . 

ft TsriN jce.es, R krsctmra ssd Otber Eew* »» 
Joia In/snes BatUMwrs Tbe ft illmo* * ft tit it * 



TEN YEARS’ EXPERIENCE WITH RIBBON GUT IN 
UROLOGICAL SURGERY 

OSWALD S LOWSLEY, AB,MD,FACS, New York, New York 


I T IS just lo years ago that Mr William P 
Didusch, the great urological artist, sug- 
gested the use of untwisted catgut as a 
matenal for the repair of wounds in the 
kidney In experiments upon animals this ma- 
tenal proved so successful that it was promptly 
tried on human bemgs, and its use here was so 
satisfactory that it is now employed by us 
universally m many types of operations upon 
various organs We have found it a most im- 
portant addition to our armamentarium wherever 
we deal with delicate tissues 

Our animal experiments quickly proved that 
properly moistened ribbon gut (which contams 
one sixth the amount of catgut m a No 2 catgut 
hgature) could be tied firmly without breakmg or 
tearmg, and that it did not cut through delicate 
or friable tissues Also, it had the marvelous 
property of permittmg fibroblasts to grow between 
its fibers so that, as the latter were absorbed, the 
fibroblasts replaced the entire structure, as shown 
m many of our microscopic specimens This is a 
logical thmg to happen because this matenal is 
an animal membrane, and hundreds of our speci- 
mens show that fibroblasts never fail to replace 
the nbbon gut (Figs i to 4) 

RIBBON GUT IN THE REPAIR OF KIDNEY WOUNDS 

Nephrostomy We experimented first with the 
use of ribbon gut in the repair of kidney wounds 
The matenal used consist^ of flat nbbons of un- 
twisted gut, 25 to 65 centimeters long, i 8 to 2 o 
centimeters wide, and of the thickness of fine nee 
paper The gut is sterilized by heat in the usual 
type of aseptic catgut tube, and is unafiected by 
age, climate, or light Before it is used, nbbon 
gut should be immersed in warm sterile water or 
sahne solution for about 10 mmutes to render it 
soft and pliable Unlike the spirally twisted 
strands of surgical catgut which lose tensile 
strength by too long an immersion, nbbon gut is 
not injured by prolonged wettmg In ammal ex- 
perunents it has been used m bands of one half of 
the standard width (about o 8 cm ) , in operations 

From the Department of UroloRj James Buchanan Bradj 
Foundation of the New York Hospital The experimental work 
in de\ eloping the u«e of ribbon gut in surgery was made pos 
sible through grants from the Dans S. Geek Research Fund 
oftheBrad> Foundation New \ ork Hospital 


upon humans the full width has been used It is 
tied in the same manner as are ordinary types of 
catgut, the width of the matenal does not inter- 
fere with adequate knots, and the tape shows a 
tendency to twist only over a distance of about a 
centimeter immediately adjacent to the knot 
A senes of ammal experiments was first carried 
out upon rabbits, and served to demonstrate the 
practicality of the method However, the rabbit’s 
kidney is so small that it was deemed advisable 
to use larger animals, consequently dogs were 
used m the second series of experiments, and 
proved entirely satisfactory Postmortem speci- 
mens of ammal kidneys showed conclusively that 
wounds and incisions repaired in this manner heal 
perfectly and that there is no destruction of kid- 
ney substance such as one sees when needles are 
passed through cortical tissue in the usual way 
The first nephrostomy upon a human being, m 
which closure by the ribbon gut techmque was 
used in our department was done on February 
15* 1933 for the removal of renal calculi, and 
nephrostomy with closure by this method has 
been used by us ever since 
The technique of operation is as follows The 
kidney is exposed and mobilized through the usual 
lumbar incision When the operation is for the 
removal of a calculus, the mcision mto the kidney 
is usually made in either the upper or the lower 
pole, preferably on the lateral convex border so 
as to avoid the vessels as much as possible Al- 
most any renal stone can be removed through a 
polar mcision, and this tjqie of wound is more 
easily repaired than a central cortical incision 
With the kidney completely exposed, ribbon 
gut which has been threaded mto the Lowsley 
ribbon gut needle (a flat, shghtly curved, spear 
pointed needle with cutting edges), is fixed m the 
proper position by passing it through the fibrous 
capsule of the kidney on the anterior and posterior 
surfaces An mcision is then made into the renal 
cortex between the two capsular straps, hemos- 
tasis bemg secured by manual pressure over the 
renal pedicle applied by an assistant The calculus 
is located and extracted ivith forceps A dram- 
age tube IS inserted through the wound into the 
kidney pelvis A piece of fat is placed in the 
wound for hemostasis and held m position while 
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Forceps ^rasp 
inp, calculus 
in Upper pole 





1 


Ribbon J,ul being, 
bed drav/mg 
\ I tdec of incision 
loCclher 


Fig 5 N ephrostomy by the ribbon gut method i. One calculus has been removed 
from the lower pole and a second is bemg extracted from the upper pole through the 
low er pole mcision Ribbon gut has been placed in position through the fibrous capsule 
of the lower pole The upper pole is bound down by adhesions from a previous oper 
ation 2, Transparent \new, showing the forceps grasping the calculus in the upper 
pole 3, A drainage tube has been placed in position, a pad of fat inserted in the w ound 
for hemostasis, and the ribbon gut tied over it 4, The placing of the drainage tube, 
fat, and nbbon gut (From Clmical Urology, by Lowslcy and Kirwin ) 


the fibrous capsule, behind the line of incision, on 
both the antenor and posterior surfaces, and the 
ends of the gut are tied and left hanging free The 
diseased portion of the kidney is excised in such a 
manner as to leave a shallow V-shaped wound, 
with the apex of the V toward the center of the 
organ Bleeding is controlled by an assistant 
graspmg the pedicle between his thumb and fore- 
finger A piece of fat is buttered over the cut 
surface and the ends of the nbbon gut are tied 


together over it, approximating the edges of the 
wound and exerting enough pressure to control 
bleeding but not enough to cause necrosis or 
tearing of the fibrous capsule The kidney is re- 
placed m the renal fossa and the wound is closed 
m the usual manner with dramage 

In a double kidney, the distribution of the 
vascular supply must be carefuUy detennmed 
since the halves often have separate blood sup- 
plies The site of the heminephrectomy is then 
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nm—p hitctoa / dovMr kidBC/ rrfnr br liw Cu »nd nUn 
fit Dclbod TUi pititit, f j«u old oaiu k«d dm Uc Udacr lod wrier cb 
tb( trfladc, tbe irctrr cd tbe vpfa wnnt orTpofinlo tii« ixtod ntibik SW 
bad bid mmrjr bcoolDoci uc« botii Ermw tbf ■rfomt o4 lb« doabk 
UilMy after bgt* boa lod d>r(aaa et tbe oarb TV iru^ to Lkk (emril 

t* farobVd bj bnacb (m IV main rami artor a, l 4. Mtfa m tV plarW 
el tbe ribbed nt hr irpnr at tV bdaax aad raacruos et Lit lor ^ 

1m iky and CmUTi7 ( )1 

deddfd upon ribbon got k pkerd la poaltkm Im « iarmW ktJrfj afUr apoaorr 0 / ll* 
thtcugfa toe fibrous opaute, aad tbe diseased Udoe> tbe abenoat bkiod >-e3seU (whkb axe al- 
ictmoit b raised nwUpg a \ -shaped fndsioa wa>-B present) are tied off the upper poie 0 / the 
Into the healths portion, bemoatasts and repair diseased hall ol the Udoev b Ireed, and hs 
bemg accorapGsbed as described. Aboot s )'can ret er b ligated and raised. The btharas b thes 
ago le thus removed tbe upper hill ol d«Ue Identified nd freed and the diseased half ol the 
Lxloe\ whose oreter emptied into vaginal vest!- fused tirlDey b erdsed bv imktng a \ -shap^ 
bule. Eroetorv urt^rams a jnr bter ahowed lodalon int the bthmoi, Hs apea betag directed 
oetDetU funcum ot remaining segmeBt (Fig 6) toward the sotmd bait Tbe bthrma b repabtd 
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witli nbbon gul placed through tlie fibrous cap- 
sule, a piece of fat being held in tlie ^\ound while 
the gut IS tied over it Penrose drains are placed 
down to the isthmus and the w'ound is closed in 
the usual manner 

Repair of Ruptured Kidiicv During the past lo 
jears we have utilized the fat and ribbon gut 
method of repair m numerous cases of traumatized 
kidne\s— a t\-pe of injun. that is increasing, due 
to the grow'ing number of automobile accidents 
Experimental work b\ x arious investigators has 
made possible a better understanding of the 
mechanism of renal trauma and more effective 
repair of such injuries Expenmentalh and by 
clinical obserx'ation we haxe proxed that great 
destruction of the kidnev ma> take place witliout 
pnmarx' rupture of tlie fibrous capsule Pulpe- 
faction of much of the cortex maj occur xsithout 
penrenal infiltration of blood or urine until some 
time after the initial trauma, when ferments re- 
leased bj laceration of the cortex hax'e digested 
the capsule 

All surgeons recognize the difficultx of selecting 
the proper cases for immediate operation Be- 
cause remote partial or complete destruction of 
the renal parenchyma, following traumatism, has 
such grax'e results in the form of contracted 
kidnex with elex'ation of blood pressure, stone 
formation, c\stic degeneration, etc, xxe believe 
that an exploratory operation under our modern 
aseptic surgical technique is advisable in most 
instances If hematuria continues for more than 
24 hours, or if there is no hematuria but there is 
ex'idence of extravasation in the excretory uro- 
gram, or if there is evidence of hemorrhage as 
indicated by a tumor m the loin, ngidity, shock, 
and the findings of blood examination, explora- 
tory operation should be done immediately 
Animal experimentation and clinical observation 
of human cases have convinced us that early 
operation, evacuation of blood clots, and the 
production of hemostasis by the fat and nbbon 
gut method will be followed by less destruction 
than is the case if the renal traumatism is un- 
treated Even greatly traumatized kidneys may 
be successfully repaired by this method 

The kidney is exposed in the usual manner and 
isolated Even if the fibrous capsule is intact, the 
site of the injury can usually be easily seen and 
felt because the capsule will be elevated over the 
underlying hematoma The capsule is opened, 
blood clots are sponged away% and isolated frag- 
ments of lacerated renal parenchyma arc removed 
Bleeding is controlled by applying bits of fat, 
which are held in position by ribbon gut passed 
through the fibrous capsule and tied around the 


kidney' and ox'cr the injured area xvith sufficient 
pressure to control the hemorrhage A drainage 
tube IS inserted into the renal pelvis before the 
ends of the gut are tied, Penrose drains are 
placed around the kidney, and the xvound is 
closed in the customary manner (Fig 7) 

From examining the kidneys of experimental 
animals at x'arying lengths of time after trauma 
of different degrees had been inflicted upon 
them, It x\as found that m no case m xvhich the 
renal capsule xxas opened and bleeding xvas 
stopped by fat held in place by nbbon-gut sutures, 
xxas a kidney destroyed In even the most exten- 
six'c injuries, the kidnev, observed microscopi- 
callx, showed actix'elv functioning tubules and 
glomeruli nght at the edge of the reparative scar 
tissue This would seem to indicate that the 
onlx damage sustained by the renal cortex xvas 
that due to the original traumatism, and that 
there xxas no damage due to subcapsular pres- 
sure, such as one secs in a kidney not treated by 
opening of its capsule, evacuation of the clots, 
and slopping of hemorrhage None of the animals 
thus treated died, and their convalescence was 
rapid and satisfactory No digestion of the renal 
elements could be distinguished in the damaged 
areas Tliose kidneys w'hich were most severely 
injured showed marked contraction due to the 
formation of scar tissue, but in even the most con- 
tracted organs the renal elements xvere un- 
damaged belxveen the scars On the other hand, 
failure to open the renal capsule xvhen the kidney 
has been ruptured results in much fibrosis and 
some hvalimzation Several of our traumatized 
dog kidneys thus treated showed a focus of cal- 
cification in a pyramid, beneath the mucosal 
lining, bearing out Randall’s recent theory re- 
garding the production of certain kidney stones 

THE USE OF RIBBON GUT IN NEPITROPEXX 

A properly performed nephropexy is, we believe, 
productive of highly beneficial results in carefully 
selected cases At the Brady Foundation, during 
the past 10 years, xve have had excellent results 
m a large number of cases xvith the ribbon gut 
method Chromic nbbon gut, studded at each 
end with an atraumatic needle, is used 

A senes of 12 experimental operations on dogs 
was performed as a preliminary to the use of this 
material m humans The results of the animal 
experiments xvere so gratifying that nephropexies 
were done upon human beings with very slight 
modification of the technique 

The kidney is exposed through the usual lumbar 
incision and freed from the surrounding structures 
by separating adhesions and other clinging tissues 





^OWSLEY 

Jluman 'Condition of the Ir d 

all aio'vJ4e3?„,'^*‘ai’i aaaSS.Jf?!’ "> «“ 
.'“?>« to beS?t‘ ahdTli°«'-er, 


taaaoh to bS?h aod we 1 1°”"“. 

ijgature cuttiL Catena] wiU r.. 

Tins IS a (Ml-, ^irougli thp ^ ^^ult m t{,g 

abortened and ® as the pe^f'l'^ vessels 

““Si 2n'r1=i r 

ScSSK'S '‘'ab 

s?;rth4*'aSoTt^b"‘‘^»^ 

being! of Se vl^'^'^osisofSe 

through Howe^J "bbon gu^hSf 

ftssfs 

^OTAX PROSTAn:cTOirY mr., ^ 

PerfiS^Sg^toS" 

rni by Lowc?i'.?_^^f‘=iomy by t°£ 'Shn!? 

eiUlndv 


'■'•«• v.'XXL# 


S »S« '’S? '"'« theted? 

““‘^ocutaneoufjuTb®' t"S^ 

ttiff the ciiio Junction of th^ above thr> 

Th^ektS^sTr^”^ thus e^S- 

^'ther s?de ° "'l1^™°^tbVfattv^^ tenS, 
tendon is then ciref '^'ssection^ tissue 
of the rectum / 'ncised downV^^ centra] 

Perine, niusd2't„ k ^ bows th^f 

« diifL^^^etracted an . ‘^£^os 


'abceratly, thus Jn fben incise,? i 

lifted away the rS^m “^^^cte, 

b^enonvihiem’ f ^ base nf ^ be dis 
oflSf ^^foia IS thufevnn'^" P^^tate 
^f®mal vesicf^ to the fasc^a^^ ‘be 

•"•^'on may be mad^ P°'«t, a fbe 

““*'"t‘afa;c,a'f-;;^;_jn- 


vesicles, which r, 

the 

|Sc^‘i^pf ^ough the 

®bort straivbf f ^ removed anr? 

commissure 2 ^o^w^rd^S? 

^K4nsr“^-'o”ii?viir- 

^^oundmg st^lT sepamfjfi °"bce 

After fhif structures by bJime j ^ated from the 

tbstaj to the “ tbe prostatic"^ transverse 
ttitrusion IS so r^f ^Pbmcter if tbe”f^^^’ f“®t 
cannot be vic ™fti.ed that the mf lateral lobe 

®ade through ^ ™^bne m^S2 ^P^^ter 

dividmg the ne^f. of the Dr^2. ° ®ay be 
gland This b?.2 2”! me^L ! k*^ tirethra, 

'^^sical orSce ^^^ts tie ^«tire prosta!?^® the 
^tber half ^^ertmgfaS f “P to the 

Tbe prostete good tracPon on 

tbe 4ic5 “^tiowbefr^ed s °n^ 

™“ (^S“ ”” bot; ^cl« 1^' «»» “f 

eternal sohm^ ^ ™tmmum of direct 

dowm^J^^'^ter As the^. ^’tnm to the 

^ng the gland ''^cls “ Proceeds 

are tied S ani “ "^^h ofjtsl^J^ ^°“nd enter- 

bemorrhage 2liS'’ P^venSS'"'^' these 

“ot placed gn 23 '■?“tts whea tb,?f 

Bisectmg 3?? ^'te this ligature is 

Posure of the! Ptostate gJanrf ,11 ' 

2^ -siiy r32o3r:' 

“1 SS bsSS'S 

bgated A ^'^sels are blood 

a2d mtTt33f is and ’i 

,,Tbe cut end the ,< 

^derabi?J223^hj!h^ “°^™^Sed3?^^ ' ' I 

cbromiccaL^ tollows A s.Tf, ^‘^tures are an ' ,' 

1 ! tbe ureS IhT^if'^ "“to tS?5effj ““twistS ' 
fbe bladder nn’fi^®° through tbp lateral wall 1 1 ‘ 

the Postenor the S 3l^°terior hp of ! ' '; 

earned across th bladder onfi through I ! ' 

“"b". -.j 

nght lateral wall t 


<3^ SDRGER\ GYNECOLOGY AND OB S T ETR ICS 


d the urethra. The tJaddef b dnvn to the 
•nrethio, ^hkh b hied with «ji ADu rtamp uti 
the ribbon jut mture t* tied Una pKfttn r the 
bladder orifice aod the urethioJ wall— *11 ooe 
Bitore. A iccood ribbon-jut latart h lawited 
Into the left will of the urethra, au^ over the 
ipei of the trijooinn lad through the r^t wiD 
01 the uretiua, and b thtm tied, thia rrinlordng 
the fint plkatioQ suture. 

The Foley catheter b frn-d fa pcrilJoo hr In- 
jecting the retaming bag, and the bladder a Ir 
rigite^ One short Pamae drain b placed over 
the wan of the rectum, and the wound b ckwed 
by ippraiimiting the lenlof ml muscle* with 
ooe or two chroirilc otnt mturea, and the suh- 
cutmeous tbne and thm with fatempted aOk or 
denna] Stewart suture*. 

mCATKW OPtaATlCW K* IMPOTZrC* 

Because ribbon gut does not art through dcB- 
cste tbmes, thb materui wo* udlieed h the 
devriopmejt oi *n operitko for the cure of 
certain typies of impotence. Thb operotko coo- 
sbti in coropr es ririg the donU vdoi of the pcob 
by I ribbon gut ncure and pikatfag the bchio- 
caTtnxaos moacle on each ede and the bolbo- 
aTvrsQSU a i arJ e. A isie* of mlnxl etperi- 
niAU were first perfonne d whRh prove d that 
mff-l— axa to the functioo of 

erectioo that ochtsilQg the brtitnf 
mosde on ead sl^ md the bulbocaiveraosaB, in 
dog*, pTodocei erection* wfach ore under ccctrul 
of the dorii mind. The resuUs in mfaaab were to 
striking that a aerie* of opernljans fa humans was 
done. Since the opentkm wo* devaed S rear* 
ago, i66 patients have beat operated upon at 
the Brady Founcbtkn go per cent of these hsve 
been cored ot greatly Improved, md ooW lo 
per cent have faued to show Improvement, fn all 
cases the operatioo wo* performed as a bat resort 
after all other methods of treatment had been 
tried, ioclocDQg oenrokigical measurts and the 
admfaistratloQ of hormone*. 

The opentkn b done as foUowi The patfcnt 
b pkced on the operatiag Uhle fa the eiaggcreied 
UtSotocny poaltfao md ho. 9 F acamd b 
paired Into the nrethra. An facWon b made over 
the til j m g piTt of the perineuia, extending fa 
tljo nildlhii* trodi a point about i centimeter* 
froni the »ri^l margtn dcrwn toward that structiire 
for about 5 cenlimeten. A bianch b then mode 
bterill> on **dc to a point Just abcrre the 
attachment of the crus pent*, the completed fa* 
r f ■>fn>Jtng an m 'crted \ The mcisfan b 
deepened thrcu^ fat md areolar ibooe ontfl the 
corpc* spongiosum, etrrounded by the failboca 


errwpji, and the cru* pmb (cotm eareraosraj 
on each side, surnamded by ibe JKhfccavEiwM 
are expoaed. 

QiTJCric ribbon gut, studded with an atm- 
matic needle, b inae ii ed into the buml edje cf 
the buIbociveniooQ* mu*de pelW acrtai tie 
belly of the mnade md paased through the other 
fide with Just safEdent itTafa to pBate the 
musde and produce the exact amount cf proHie 
to refafrete my contractlan oecxmry to aid b 
producing m erection. Two mere ttirAtr ci ti-w. 
may be rcqnired to tighten the whole bvitV 
\ figure-of-drtt ribben-gut reitare b farerted 
Into the bchkcaTcmosu* mimi e cn each bde, 
care brifijt taken not to injure or tmdafy cuuia ew 
the lalriy numcTDOi nerns md blood veireb rere. 
Bv l^tening the sotnre, a reef b taken b the 
mmclt, thus sbortmfag It by about x inch. The 
wound H cioaed fa bvm wifaoat drainage. 

An larbinn 4 cm tbnetci* long b then made over 
the ampenaoty l^imcat, whldi is exposed tnd 
freed by bhint dbrectiac. K conifa esrion retire b 
placed m the two Icava of the luspensory Bp 
nest cf the paxb. causing tsodoale, penbtent 
caxnprewun whks prevents a too r*^ fiow of 
blood oat ol the oigia. 

The tDCxm of thb epentke apparently de- 
pend* upon the use of chneue rft>txtt gut, vkkh 
doe* not tear through the deflate mnsdet ts does 
ordinary twbted oatguu 


At the Bndy Foundatlao, facontfaence of 
urine fa maJe* ha* been cured by plicalkoof^ 
bulbocavernosu* rmacle and has been ctntreOed 
by regular evamatlon, fa ad fare* in the past 
year* 

In iptS, the author fa aJbbocalion with 
hliJoT Robert W Hunt, now fa the iledfcal 
Department of the Army Air Corps, d»d a aaia 
of sniTTal f up e iuu mt* fa which riboon gut was 
used to pbate the rectum md uiethi* of (Vn 
These demonstrated that the rectum may be 
constricted exceadvefy with chrcanic rfbfxn gut 
*0 that the mhml roast ore great fera to 
evacuate rlbboo-llke fecea. Two dop fa th e 
series tad perirectal fistoka, purposely nrodoerd, 
which healed spootancoosly The results cf the 
mrttreri were so sitbfactory that a BnaB munber 
of humans suffering froan facontfaence cf urine 
and feces were operated upon, SDCceasfuU) curing 
most trying and cotiditjon- The 

principle nrvofiTd b the peudoctioa of a narrow 
relaxed elnits: risau winch can le 
caosed to empty by oertnig petasure. 
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Our operation for the cure of incontinence of 
urine and feces m the male consists of 2 proce- 
dures, both of which may be accomplished tlirough 
one incision in the penneum An inverted-Y 
incision IS made in the perineum over the bulbo- 
cavemosus muscle, the two arms of the Y extend- 
ing down on each side of the rectum almost to its 
most dorsal level The incision is deepened 
through subcutaneous tissue and Colies’ fascia 
until not onlv the bulbocavernosus muscle is un- 
covered but the \entral and lateral -walls of the 
rectum as v ell A small sound is passed into the 
uretlira (No 19 F in adults, a much smaller one 
in children) Mattress sutures of chromic ribbon 
gut are inserted low do-wm on each side of the 
bulbocavernosus muscle, pulled tightlj across the 
posterior surface, and tied in a square knot 
Usuall} 3 such sutures are needed to plicate the 
entire muscle, but in children 2 may suffice The 
object IS to produce an elastic narrowing of the 
bulbous portion of the urethra so that the patient 
must use considerable force to empty his bladder 
The tissues are then freed from the anterior and 
lateral walls of the rectum, the dorsal surface 
being uninterfered with A suture of chromic 
nbbon gut is inserted m the rectal wall on one 
side and a mattress suture is then taken through 
the musculans on tlie opposite side This suture 
IS tied tightly, plicatmg the rectum— a hemostat 
being inserted in the lumen of the rectum dunng 
the tymg to determine the desired caliber of the 
lumen A second similar plication is made just 
above the first, and a third if the lumen is not 
sufiiaently constncted by these two 
The first patient operated upon m this manner 
was a boy of 8 years who had had both ureters 
transplanted into his sigmoid because of exstrophy 
of the bladder Thereafter his partial incontinence 
of feces became more pronounced until it was 
practically complete Plication of the rectal mus- 
culature was followed by a rectal fistula which 
healed rapidly under the influence of alpme hght 
apphcations He now has perfect control of his 
fecal and urmary streams The second patient 
was a 10 year old boy with fecal and urmary m- 
continence due to spma bifida After the opera- 
tion he had to be cathetenzed for several days 
and was then taught to exert pressure on his 
bladder, usmg abdominal muscles and even his 
hands His bladder gradually expanded until it 
held los cubic centimeters of unne at tune of dis- 
charge from hospital Fecal control was immediate 
and satisfactory Control over rectum was ob- 
tamed by the children bemg tramed to empty this 
organ at regular mtervals, using pressure, until 
finally they had complete control over evacuations 


OPERATION lOR URINARY INCONTINENCE IN THE 
PEUALE 

In the female, we have also had success in 
relieving urinary incontinence in numerous m- 
stances b> two methods of repair m which 
chromic nbbon gut is used A dozen female dogs 
■were first operated upon in order to determine the 
•value of ribbon gut for this purpose The choice 
of operation depends on the situation which the 
surgeon encounters If the urethra is very large 
and patulous, and the patient is entirely mconti- 
nent, the antenor surface of the urethra is pli- 
cated with nbbon gut, the viscus bemg tightened 
over a No 10 F babj' catheter, which is left m 
position for 2 or 3 days If, on the other hand, 
the patient merely loses a few drops of urme on 
coughing or other muscular exertion, encirclmg 
the urethra with a piece of ribbon gut and tymg 
it snugly will be all that is necessaiy^ to effect a 
cure Fibrous tissue replaces the nbbon gut, as 
showTi m tlie animal experiments 

To date 27 females have been operated upon at 
the Bradv Foundation by these metliods The 
operative results have been favorable m all but a 
few cases in which reoperation was necessary 

REPAIR OF HERNIAS WITH RIBBON GUT 

In the past 8 years we have used chromic ribbon 
gut for the repair of hernias which we have en- 
countered in various urological lesions 

The technique employed is as follows An in- 
cision IS made from the spine of the pubis up- 
ward and outward over the inguinal canal, and 
deepened through the subcutaneous tissue and 
conjoined tendon into the mguinal canal The 
hernial sac is isolated and opened A transfixion 
suture of chromic gut is tied at the neck of the 
sac, the excess bemg excised The tied-off sac is 
allowed to retract inside the mtemal mgumal 
ring Three or four ribbon-gut sutures are placed 
under the cord m the transversalis muscle and 
fixed at the lower border of the shelvmg edge of 
Poupart’s ligament, the lowest suture bemg af- 
fixed to Gimbemat’s ligament at the anterior 
spme of the pubis The fascia is then sutured to 
cover the canal and its contamed cord m the 
usual manner The wound is closed m layers, silk 
sutures bemg used for the skm closure 

In all, we have operated upon 104 mgumal 
hernias and 6 abdommal hernias by the ribbon- 
gut method There have been 2 known recur- 
rences m this senes In one, the patient had 
been operated upon three previous times, with 
recurrence m each instance, and the tissues were 
so scarred and thm that success was precluded by 
the nature of the field In the other failure, a 
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Uowiuiwa bmua inn preenl ti* poUnit had 
«ofn A tnoi for lo \-fiii, od tha had tbfaiDcd 
ml the llttort to oothhicDen. 

On the other hand we ha\-e D*ed ribbon pit in 

6 caac* f rernrrent mynlnal bemb with Hiccem. 

'Ae codider ril>boQ gut to be wperior to any 
other tviic d repair material for bemivrhtpbt In 
lital t b broader ttrooxer tobtUaceuan h 
crdcaarOv used and the reauhlng repair tear 
prot'fd to be more firm and tolrd than that which 
rexolts (ram the ok of catgut or Lan^xroo tendon. 
Then, too, ailk. futgrtt, aj «cU at chr opuc cat^t 
wbch ha e been lar^v uaed for thh c^xeratM 
frequently ent or through the tiai^ with 
the retultlng recurrmce oi the berak. 

OTHx* era or aii»o>. cut r* tcaOEar 
Attention It called to the that nany 
taigcQoj In all parti ol the world are ribbon 
pt lucceiafuUy not only m arolocica] •urgerr bin 
lor the relief of man y other turgtcal letkiu 
ilr Terrence Multn hoi reported a aerfea <J 
tuccoafnl operatMnt apon (mpotenu, ntlcg tt» 
method ber^ deaeribed. 

Dr Danld Chank, Jr oi ranann, hat reported 
a new method of turpeodlos the ateroi alth thii 
ETUteria] (abee (he utenti faiTreeaod monhleand 
the adam Ifiiact) In brief, thk procedore b ta 
foliowi The u(rnu hat-teg been celrrved t the 
abdoainal aocuwi, the aterotacral Ugamenti are 
aan^> brought together m-c the posoter aipcrt 
of the uterocmteal a eg m cBt bv a or j totoiei of 
dnoenk rihbaci mt atodded at ooe ^ with an 
atraumatic tterdle IMth a thirp knife tunnel 
b on the poattnor aipect of the (undns 

uteri The round bgimenU ca teg been drawn 
tttrrutgh (he broad bgamenta, one b traoa&xcd b> 
the nbben gut which b carried through the 
t nnryq to tlw oppodte rouod ligameo( and tied 
An olra future of ribbon gut b placed lO aa to 
Lranifia tbe round BgameuU and the peritcaieaJ 
coming of tbe ntcni* overijung the tunnel 
Tbe repair of rupture of the lim and apleen baa 
been fuccemfolJj accomplbbed whh lldi nnterial 
The bmtioQ of a broocfaai In lobectomy (pul 
ind«iaiy)au been a ujeful djunctlohmgtaig^ 

niMU VgY AS.D CCCfCXmCWI 
Ribbon gut for a number cd reaaooa, hai been 
a great bom to the furgeoa. It b an a nln^ 
membrane, tv< loft and plnh l r , which penults 
tbe devetopment of fihroblaiU between iu own 
fibfila. There b nothing done to thn nntwbied 
catgut to piertol tha higni wth d fibrohlaati fnicn 
ixinoondnig atructure* It may te made tend 
for tae in the operaling room In onlunited 


amounU It a maaent 1 notice. It b fitted aiti la 

a trauma be needle 

Is the toe of bumin laada bu a seccol epra. 
tloabaeccmy thb b time coososung au adth 
the haiard of another wound. 

We bare aecQ no adrantage b the ttte cf 
prtaCTVcd ox faada lati, and a namber cf db- 
adrantagea aa com pa red with ribbcc gut The 
longeit ot faada ftnfa obtainable are ouh boot 
It rofhe*. while ribtCT gut b i8 inebea in length 
In addnioQ to the objectioo that pmerred ot 
faada b dead tbue and to wiH rcad% ikiu|t 
mrt n tbe dbadt-antage that <n faada lata cuoot 
be ateriEced by beat without dcatro^-lng It] fh d- 
caj Intepity Hence, resort tmat be bad lo 
chemical sterilixaUan, which b dangerous becaax 
of fu Psrelfahflfy On the other h^, rlbbou 
got pfMf a tbe (kigh aifet> factor ol heat aterSl- 
xatl^ M cr eoref ox faada lata doa not tie ray 
welJ and knot made ahh tbb material might 
aOp therefore , it would not be safe for aome of 
the openuema oo tbe kidney In which ribbou gut 
baaprtnrd lo suemduL 

Ten jtari of erperknet with the nac of rdilcB 
got m renal and pmiaU: lurgery bcr mu i up trr 
and pbatic cpentlcca for tbe cure of impotnee 
bcuetbcDce of urbe, and bcendnence of free*, 
and i c pcnU of the e&acy cf tha BOterbl (a «a- 
peoiaD of tbe ntota and other operalloBs bare 
ctav in ced os that ribboe gnt a a moat ImpetUal 
addhiCB to the ■oTgeoc a arnuroditarimiL Is the 
rarloua tnn of cperatloca cumisg under oor 
pmoDil coia-rallao, no tnatmaJ thos far enctnn- 
tered haa auppluled or even equalled It 
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Mtrt 

*ImrT 


t h , 


*JLJVjU\_A-_ 4 


_f^K^WvK^_ < 
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, JWjl 
. J^HjVjoI^ « 


Tf»ebt ctfvfx IlIuH + 

Tridis j earix dikted ^ ^ l ^nf l^ ^^ly Tl« taurvtta i 
mintxi. Kott. ( ) rkjtknleUr ••tcl ft) 
ti mci wUci BCT«Oei p t u ff u ^wjr ( ) b 

ibi ttd tbtpt W loe atM h wt^b. vtft Htpe 

chdBrtrtfatttt fax tTKkac* p rtaxr y benk, i 


tnctioctt, (c) nm vhicb fiO to rembtc eidi 
other TtiY ooKly (o thspe lod nttyoftiwir- The 
ooUtxnmrtg difierc u ce betwg m the patterns 
tboe two patleots U the dbparlty tn the de g rees 
o{ their otcrioe tonal. Figme j thews » low 
ntcrine tone (bypotook tomla) mth the wire 
btPQchs cm the krel ol the hue Onex Flgare 4 
rereils 1 hJjh trteriM tone {hypertonic fanerth) 

The pstteros ot the patients ei p e t it ud ng pri- 
msr y loertla cUSered nfolhcinlly Irotn the pat 
terns ot the patients harlog Doratol kbor in re 
Bpect to items, 1, b aodc. 

EYAUJAHOX or ITCDI 

To more readltT the differ oice in 

the contrscQoo patterns osaodated with normaJ 
and inert bbori. the tocofispiilc oriteiis of a nor 
ml bhnr ml^t be restated In the foOcnmig 
te r m s NonnaUaboc is chaiicttTuedbv a pattern 
in which, in Coe's rahtifs eye h b posifWc to 
saperimpose anr one contrsetioo ware c»d its 
folkrwinj troaiti, opoo dlher ot hs adjacent 
wares and tbSf rc sp ect J vT trongfai. The more 


JUAJK. 


Fia *• ToofnrJA: rrard d aoruJ iS Wr hkr k 
MalbFwrs. Tndu arrlidktrd Tbk 

tna e (tJiU bkud tr amhiriy T^tat btmsk j iki- 
Cc*. Sott pO cSytfacaiaiy m nra, (k) k— 

Tts> ( ) kaiOarfty te k»> nd liaff af swrtiTi rcL 
Cnajwis with mb* chaiscmbtks la trsdagi d fAtiUj 
bmw, n«iirai a and 4- 


neart> thb ideal can be approached the better ii 
the qiiaLty the uterine moiIEty Elajiyinhber 
thb rale holds tm em tho egfa the magnhode ot 
the warn ms> be naaO. althoogh the earlier that 
htft waves art esuUlsM the caars xspU viQ be 
the progresa of bbor Good oterloe iB<>d^ dar 
inft labw can be predjcted, even before the onset 
ot hbor if a pattern of contaction me asu ring «p 
to the aboTc criteria b estah&hed at ome. 

U pobhihed o h a erva tkms made with the loco' 
graph unoD many paUeols not Inciuded In this 
rep^ show that each {ndWicha) lu a u a ts a ths- 
tDKth csQtractjon pattern di uin g pregniDcy 
which in a focm b carried over into labor 

The scc uinp an^R {DnstraDoos ndicate the 
ertent to which the pattern of cootrartioos pres- 
ent eariv is bhor b maintained thmuahent the 
remafn^rr of labor Thb perabteoce of ths pat 
tern mahes (t poaafble for cs to tecoTe, early b the 
labor fairly good idea of what the rest of the 
labor wflJ be like And for thb porpeae oedJ- 
nanly h a oecesaary to teenre only tw trwcbfs, 
tales aboQt as boor apart 
Such ofcaemtiatts make h posribV* for os to 
delect the ezbteiKX of aterloe contiactioes of 
poor qoatlty relatK-ely eari^ Whh thb knowi- 
edge we are p lict d is a pemtioo to treat pnmary 
inertb earlier and the rtf e r e better 

AcmnCng to Ldrfivl, primary Inertia b char 
act cn red primarily by the fe eb leness of the oter 
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Fig 4 Tocographic record of a labor of 31 hours com- 
plicated by hypertonic pnmary merba in a pmmpara 
Tracing i cervix dilated 6 centimeters Traang 7 cervii 
dilated completely Time intervals 3 minutes Note (a) 
absence of good rhythmiaty of waves, (b) small siae of 
waves, (c) dissimilanty in size and shape of succeeding 
waves, (d) high utenne tone, mdicated by elevabon of mam 
part of each traang above base hne at ends of traang 
Compare wave charactensbcs with those of traangs of 
normal labor. Figures i and 2 



Fig 3 Tocographic record of a 4jr hour labor comph- 
cated by hypotonic pnmary inertia, in a pnmipara. 
Traang i cervix dilated 6 centimeters Traang 7 cervix 
dilated completely Time mtervals 3 minutes Note (a) 
absence of good rhythmiaty of waves, (b) small size of 
waves, (c) dissimilanty m size and shape of successive 
waves, (d) no elevabon of waves above base hne Compare 
wave charactensbcs with those in tracmgs of normal labor, 
Figures i and 2 

me contractions To this we would add the 
arrhythmicity of occurrence of the contractions 
and their failure to resemble each other 
A consideration of primary mertfa from the 
standpoint of its tocographic detection should not 
he passed over without drawing attention to 


Ldrdnd’s important contnbution to this subject 
Ldrdnd recognizes three degrees or types of pn- 
mary inertia (i) normotomc, (2) h)T>otonic, (3) 
hypertomc (Fig 5) In each mstance the utenne 
contractions are feeble but also in each case the 
tonus of the uterus is different 
The treatment of pnmary inertia contmues to 
be a matter of discussion among obstetnaans, and 
this apphes especially to the use of oxytocic drugs 
Some physiaans use such drugs and others do not 
L6r5nd considers that the deasion to employ an 
oxytocic substance in the treatment of pnmary 
inertia should depend upon the type of mertia 
which IS present. If the utenne tone is normal or 
low, oxytocic drugs m very small dosage — i mimm 
or less— can be employed safely, but if the uterus 
IS hypertonic the use of anj" oxytocic drug is 
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LMa^ rturfCntlo a cf prfiBgy tncrttM. U* 
npronatJcD td tncoiTipUe {acton of ( ) 
oemal kbcr. 0?) h j pot o oic, MonDOttalc cad hyper te tuc 
prliMi7iB0tti. Vov^KEillrfstcfvcvcitncDtTpo^ 
pncaiy tantia, (b) dUhriTit degna of deriD* tau omo- 
dctcd Thb tba nill w cm d prtmuy tsortia. 


OMitniodicitcd. In codi cuea h b far mIct to 
Tuptuit tbe TnrmVmPci if thb b&ft not occnnct) 
clradr The eraptovsient at an oxytodc dnijc 
witen the atcna b bjTertctnfc b %Tfyt[k«ly to in- 
cmuc faitber tbe tetaoic itate and Uids may lead 
to KriDOi cmaeqacncn. Inrlrwofoorknowledgt 
of the atorine motfUty vhicb occna (farrirg tabor 

E bwd Irofn tocwnphic reconfingt, we are htDy 
accord with L&ind'i itatRiKDti rerardbg tM 
njeofoTytodcdmgL Wemight add tbenrc 
cmfnl treatzcent of primary inertia b grcatlv 
aided by the tectiricis of repeated tococnpfii; 
re«td» of the uterlae acth-rty They tJteit la 
determining tbe type of the tnems and m reeord* 
ing both tM cfaaneter and degree of the ateritie 
teacdcn to ia> oeytodc dngt wtiir^ may be ca> 
pbyed. Uoda tocogripfiic cootrol K wco tnri 
die to OM p-rraJI of wtodc drop In tbe 
treatment of primaty bstl&. 


ttnotAiT AKD cotc c t umra 

X Tbe ntdine coatractfaoa of jo< Tataen b 
labor were recorded jnphlcaHy whi a TiWiv^ 
tocogiaph. Obamitbrn were made at i>) to > 
hour Intmab (lircmjhoot tbe greater part cf 
bbor 

a Each bdMdnal ei perlcoced a contrictl-^ 
pattern which was pecnlar to bcnelL 

3 Normal bbor was chamcterbed in" (a) cm- 
tractloos of appropriate magnltode (b) ■ rrb- 
tJvrf> high degree ^ rbylhmidty of occorreta e tf 
■ucccwJie oontiactlona, (c) coottactfcms wild 
rtambtcd each other falriy doaely In magnketh 
and in reocnl character 

4- Pmnaiy inertb was charactcrfred by* (») 
amtimctlons of smaQ magnitnde. (b) coraidmblf 
anhythsudtr cf occ mr ence of mtccpl re cm- 
tractkoi, (c^ CDOliactlooi which (ailed tn re 
•cmbk ach other in magnitude and general 
daiacter 

3. 'Rsb daadficallon of inertias into oorae- 
tonlc, hvpotoolc, aod hypertonic as dewaSxd by 
Ldrf^ b oatOa^ and confirmed. 

6. From our obaervations at conelnde that tbe 
LAriad tccograph b a csefnl tott nim eot for de 
tectl&f the p c u i eij ce of primary loertb, and d>- 
tiagoahlag ihe type. 

JtUZUXCES 
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MASSIVE GASTRIC 
HEMORRHAGE 

ACUTE, chronic, chronic perforating, and 
/\ bleeding peptic ulcers are more prev- 
f V alent today than at any previous 
time Under the stress of war the tempo of 
the layman, the mdustrial worker, and the 
men m the services has been stepped up be- 
yond all past experience In many com- 
munities the normal population of peace 
times has been increased one hundred per cent 
or more, and the daily life of aU these in- 
dividuals IS characterized by stress, stram, 
and anxiety With the increasing prevalence 
of acute peptic ulcers, and particularly the 
reactivation of chronic ulcers, hemorrhage 
from stomach and duodenal ulcers is becommg 
a more frequent problem for the internist and 
the surgeon, so it seems fitting that it should 
be reconsidered and emphasized at this time 
The place of surgery in gastnc hemorrhage 
is definitely debatable VTiether surgery 
should or should not be done in a given case 
is \ et unsettled by anj criteria which maj be 


laid down for routine following Mortahty 
statistics of massive gastnc hemorrhage (with 
or without operation) are not widely confirmed 
by the medical profession, nor based on facts 
that are sufficiently substantial for acceptance 
at this time Pnor to fifteen years ago, almost 
everyone followed the conservative methods 
of treatment for gastnc hemorrhage, and the 
confusion today is due to propaganda set 
forth by Fmsterer and Meulengracht which, 
when compared, is diametrically opposed 

About 1927, Fmsterer reported a large senes 
of cases m which he advocated immediate 
surgery and stated that operation of a radical 
nature— meaning resection— if done within 
forty-eight hours, resulted m a mortahty rate 
of only 5 per cent, whereas operation delayed 
for seven days or more resulted m a mor- 
tality rate of 33)^3 per cent 

In 193s, Meulengracht^ reported a senes 
of 251 cases with a mortality rate of i per cent 
m which the treatment consisted of immediate 
feedings of food, even gross food, such as 
meats, potatoes, stewed fruits, cheese, and 
fresh bread He compared this with a senes of 
control cases which had been treated con- 
servatively by the Sippy type diet, m which 
the mortahty rate was 7 9 per cent It must 
be remembered m considering this subject, 
that the patient with the average mild or re- 
peated mild gastric hemorrhage may not re- 
quire operation, vhile patients with severe 
symptoms do demand hospitalization and 
probably surgery It must also be remem- 
bered that, m the case of surgeons m general, 
the mortahty rate foUomng operations in 
severe cases will undoubtedly be 10 per cent or 
more The old accepted teachmg has been 

*L«Qcet xgjs, 2 I JO 
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tint Trith one ImnorrluLee coiumitiTe treat 
ment ihoold be ad\‘ocated, Tltb two bemor 
rbages opcraU\-e mterferenco muit be con 
lidered and iritb three bemocriiAga operatloa 
iboold tlwiyi be done. Thb U probably tnie 
aa to the third beroo nla ge In a ghm cate but 
the mk cannot be appEed generally 

An example of this osDtentloQ can be fliaa- 
tratedbj thefoIknrfngcaieofapatlentrcceQtl^ 
leen a man, forty year* old, wbo had had 
ulcer aymptomi over a period of yean though 
tbe pain had ne'.'er been aevere. He had 
never conatJted a pbjaJdan. \\ltbout warn 
log be had a maxshre hemorrhage. It ts rea 
aocable to argue that thb type of <}oea 
not demarwj Immediate operarion for three 
reaaona (t) Tbe patient had never had any 
tatcfllgent medical care (a) ve know (hat thb 
type of ulcer U technically dIfEcull lo deal 
with by operatloo In an emergency and ()) 
the patient may never bleed again On tbe 
other hand a patfeot who hia had t evere pain 
vhkh baa pt oee d intractable to medical care 
and b anodated with maanve hemorrhage 
abould be cab}ected to lurglcaJ inten-entlon 
without delay Soefa nroptoens uaualh niean 
a chronic oker on portcrlor waD penetrating 
into paocreaa and therefore, most unlikHy 
to undergo apontaneoui arrest of hemorrhage. 

It b thus aecn that two types of bemorrhage 
tiuge iy (i) that In which mairive 
hemorrhage baa recurred (j) that In which 
a maacNT hemorrhage la aseodated with a 
chronic nicer penetrating into the pancreta. 

In operative pcocedorca In these ouea, doe 
coniiderarion abooM abo be ghrn to tbe ques- 
lioo aa to Just bow much protection surgery 
win afford agalnat fature hemorrhage. It la 
my opo 5 »n that protcetkm afforded agamat 
future berooerhage b> surgery a directly pro- 
portionate to tbe amount of radical turgerj 

done. CooservaUiTopeniiocs— plaftlcs,sini 
pkeidriao or gastroenterortooiy— afford pro- 


tection b 50 per cent wbcreairadkalrcieclicfl 
afforda protectioo In 85 per cent of 
The aurgeoo should further be famffiir 
the probability of apoctaneota arrest ti 
hemorrhage In ulcer cases. Statbtia now »efl 
est abba h tbe fact that in bemorrhage ca« 
pabenta under fifty yean of ago are nsaaUy 
affooded spootaneoos arrest of bleedmg and 
protection In all but 4 }i per ceot, aid til pa- 
tients over fifty with miarive bemorrhage therr 
apontancooa arrest b only yj per cent of i‘«n. 

It would be btercstbg to dlicun the b- 
atance of bleeding m a large lerKS of cases h 
other conditloDS tudi as esophageal rarii, 
chronic gaatntii and pedunculated tumnn, 
partkolaily the IeIooi>‘Durcomaa. Suchstatk- 
tia show that the Instance of blecdlag in duo- 
denal and gaatnc ulcer Is approximatciy 10 per 
cent b gastric oujcrr 8 per cent, b gtabo- 
Jejunal oker so per cent, b esophageal rarlx 
17 per cent, b aoUd tumor of the atomadi 7s 
per cent, and b d uo nl c gaatnUs 9 per ent 
Tbe advantages of the Levb tube in tbe 
immediate treatment of gastric bemcirrhage 
thcnild be emphasized. Ita use b advisable for 
four reasons (t) It ellminatea gastric secre 
tloos and saliva which matenally mteriere 
with the formalion of a atroog ocriunve 
thrombus (t) It keepa the atomach empty 
and cootracted which aa b orroao bUdder 
la the roost favorable state for thromlxa for 
malion (3) it Indicates to us an> cpiw)da of 
fresh bleeding carlj before there b a marled 
fall fa blood pressure or development of nan- 
sea (4) it elhnbatei voroitiflg which as «e 
aH know cootribulea (0 additjocti heroor 
thage bj the dbJodgroent of oedusive cloti. 

Fiuallv b a given case of masilw beroorrbage 

it (a brpoaalblc lo tell whether tbe patient alD 
Uve or die Tbe roortahty rate of conservative 
b lower than that of operative treatrofot, 
so It would acetn best to adopt roedkal roan- 
agement first. Roatax I.. PATWt- 
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REVIEWS OF NEW BOOKS 


T he second revision by Dr Chnstian of Osier’s 
universallj standard textbook.' of mediane is 
the 14th edition of this famous reference work, 
revised and published in 1942 This edition marks 
the solli anniversary of the onginal Osier edition 
of 1892 Intervening revisions from Osier’s 9th to 
Chnstian’s 13th were edited bj' Dr Thomas McCrac, 
previously assisting Osier 
As noted by Christian, Osier’s Mcdictne has al- 
waj s epitomized the practice of mediane as modified 
by the guiding hand of an editor who gathered and 
interpreted medical wisdom in the light of personal 
hospital, office, and teaching experience over a long 
penod of years Thus the text remains the por- 
traiture of disease largely as seen by three authors 
against the background of penodic advances in medi- 
cal knowledge made by men the world over Thus a 
continuity in thought and a balance in descnption 
has obtained, obviating the fault inherent in books of 
multiple authorship 

The organization remains the same as that orig- 
inally designed by Osier, with minor alterations No 
new major sections have been added, nor important 
deletions or changes in order of subject matter Yet, 
a comparison of this edition with the 8th, the next to 
the last edited by Osier published in 1919, reveals a 
25 per cent increase m size This is indicative of the 
thoroughness with which successive editions have 
been revised Study of the organization of sections 
further shows that time and change in knowledge 
have not been permitted to introduce any hint of 
obsoleteness Careful manipulation by its editors 
has reclassified diseases as their nature and case have 
been more clearly revealed, obsolete terms have been 
weeded out, simplification of knowledge has been 
recognized by simplification of classification 

Adequate descnption of detail would be impossible 
because of size A few examples will illustrate the 
insight with which revision has kept this old text up 
to date The use of sulfadiazine in the treatment of 
bactenal pneumoma is included in detail Yet an 
accurate description of virus pneumonia points out 
that sulfonamides appear to be of no benefit The 
section on diabetes mellitus contains a concise review 
of modem physiological advances and their possible 
significance m terms of etiology Treatment with 
with protamine zmc insulin is described in detail and 
the practically important fact is pointed out that it 


- PiACTicE or MEDidlfE Originally written by 

Sir WUliam Oalftr, Bart. MD FR.C.P F R.S designed for the use of 
FracUtionera and Studenta of Mediane. By Henry A. Chnatian A-M 
MD LED, Hon Sc.D Hon F R.C.P (Can.) Fjt C.P 14th ed. 
(aemlcenUnmal 1893-1942) New York and London D Appleton 
Century Company Inc. 1942 


must not be mixed with ordinary insulin but in- 
jected separately The excellent section on diseases 
of the nervous system has been retained and ampli- 
fied 

This dignified reference work in aU phases of in- 
ternal medicine, written and edited by scholarly 
practitioners with wisdom and experience in a uni- 
formly simple, complete and concise style, may well 
rank as the leading authonty in internal medicine in 
the world today Every student and internist should 
know it well Aethuii R Colwell 


T he 7th edition of Diseases of Women,* a textbook 
that has been used for many years m England, 
has recently been published The list of authors 
assures one that the opinions are well founded and 
well tned It is highly praiseworthy that, in the 
midst of war and with many of the authors in active 
military service, they stdl found time to bnng their 
textbook down to date and give modem teaching to 
students 

This IS a small book of 435 pages, but it covers the 
whole field of gynecology and also includes a concise 
section on disorders of mictuntion My chief criti- 
cism is based on the obvious limitations imposed by 
the lack of space, which prevents adequate treatment 
of some of the subjects Hence, there is no bibliogra- 
phy whatever in the book, and no reference to the 
histoncal features or sources of our knowledge Be- 
cause of lack of space, some subjects are compressed 
almost into outline form Menstmation includes 
only 2 pages, vaginal discharges are considered m 4 
pages, and pmntus is likewise hardly more than 
mentioned These are common complamts and their 
treatment is of greater practical interest to the aver- 
age doctor or student than the details of surgical 
anatomy and embryology 

Perhaps the lack of space is responsible for the 
rather matter-of-fact manner in which endocrine 
therapy is dismissed In some parts, it is veil 
presented, in others, it is dismissed by didactic state- 
ment In general, we are not as sure of ourselves m 
endoenne therapy as these authors seem to be, espe- 
aally in the treatment of such things as functional 
bleeding 

On the other hand, some subjects are treated very 
completely— the chapters on tubal pregnancy, fibro- 
myoma, infections, and other major subjects being 
good The method of discussing adolescence, the 
menopause, and amenorrhea is very clear and sensi- 


•Diseaeee or Womik By Ten Teechen under the direction of Clil 
ford White M D, B S (pmd ) F R.aP (Lend ) F R CS (Enc ) 
F R.C O G Edited by Sir Comyni Berkeley Clifford White end Frank 
Cook. 7th ed Baltimore The Wilhama &. WHkins Co 194a 
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Ue. Tb« cbaptn oo arlauy dlM«et b iBort aad t 
tl>e pol L 

I leoCTtl, thb book mljtht be toj cariol for Uk 
U odent who nmst rrt * mperfidj Uo*Wfe of the 
•object bot who efoe* not opect t pnietko gyoe 
cc4c^ It letm* too wporfcd*! for tht pnoldnf 
pb7»W*iu •arfwn, or teachn 

Ncrrrthdeu, u a compti xl hna or coodaued col 
lectku of th« Tkwt of tiioM cmiiMt aotboo the 
book li ralotUe to oi tB u la exprarioa of toond 
expcftcm ItUaufebubrorcot^litiKlraUuKl 
pit>iictmj t forthfT ftn<i 7 In Tkw of the nperi- 
ntccs throQfh which rjifkad bu betn putfn^ln the 
put jreai or two, we on only commend the eoqUfic 
teal whkh aifed the compfetioD of tht* t cr Lilu p »nd 
the mahitesaocB of an-to^t aiwl effideot trachinr 
I Brltbh medical tcaoofs 

Lawnarrs R. n utoh 

A WELL cooerfred carefully ootOned coociaeaad 
av lodd prtaeatatJoQ of rery Imponant aiw) 
tlgrlr nb)ect b made by an anth^tr In Sk^it by 
\’InQ IL Moon. It b a rery trrtctial book. It not 
oqIt deab with the eaaenrtal pfayakdo^cal and patb^ 
lopcal fratsm and tbeorlca cd tbo^ bat It alM 
pmrtdei cfaapten on the dlarnoab, peerenUoa, and 
treatment of abode. The tobjert matter b ao coo 
didy pr ea mted and weQ I ndeit ed and owtUned. that 
the buy phyildaa wCQ hart tLnx tn read and refer 
t theae nb/ecd cooeenine which he needa ready 
fniermatloQ. Tha book b highly recoouMsded t 
emyoeeahcoepncticepreacstjcondltioaala hkh 
thoex may oecar A C I t 

W RITTEN by medka] nthodtr on legal 
medidiie Tha PaU«(#(7 JTn mr^bdeolf^ 
to cow U» patholodcal aoataeiy and patholofkal 
hlaiolo^ of traumatic teaions. It doea not ddee Int 
t^ dlokal upects of Ihb nb^ect. 

Tbe book U CDodK dearty wdUea and atifpped 
of cicen wonb. It b po arrufed that each ch^trr 
deab with tha effect of rarioos forrm of iratnna oa 
one partlcnlar orfan or rretem, EtpedallT I be 
commeoded am the parttooj deafi g with Intra 
crantal h em uCT ha fc aa well ai the effect of traoma oa 
tbe heart and kidney Tbe iChatritkma are not no- 
merou bat eO cboien and reproduced. There taan 
eiceOent bfbUography t the end of each chapter 
Thb book ihcmid be of ral e t coroner*, medical 
cnmfner*, atadent*, tvi teacher* of paChofocy It 
doe* not aim t gh much aa'btanca toward aoW g 
oDCftlon* of (Dagncrtb or treatmenL 

OR Docuj 


T he little book of 54 page* entitled C> erWegu 
Saegtry* br Goidbei^ make* bo ttempt t 
bdjjg textbook nd cootaia* no Hlnkal dbeualon 




um.O:rmcv3 vJtxuuiKi ^rT»»IR 
T 'b»^ AOm ajc£S iS wti , H D 
A F-i-CJ 

1. TWvwTc&ra rwwMCT now >*a- 


cf ^ £eH of gynecDkiefc rirgem 
qoiri f operitlvt ihenpy la the frU d ryneniTt 
am named and the proce Jar c* osed for tfcr ctro 
Uem are gfren. Tbe lodlcatioufoccpmtiaitifib 
nrioua itepa of the pr o cedm e * cnmcaly Bed ce 

earned. Tte»e are ghratn oatllne fora *ltb)ntdi. 
oadoo except, occxjkmaHy tneh ttitaiMto u 
“rarely nacd.' of the method* ef larglcaJ ihejm 
art Indaded, tbe at™ being »et forth brbiT a^ 
deaiiy The V<pok will be **iefil for rtod^ ta W 

menwbo after ionie rear* in general weak ait trjbt 
t acquire a famfllarity with gyneceiogbiargml 

mharof blank pages am provided ka tha 
of note*. Attatementont}iectr.eriiyficate*ii4ttW 

book b one of lerie* of short oatloei bebg ph- 
Hthed b> tbe same firm W C lUrKwix. 

T he thor of Caactr </ tha VUm* b fiat 

ifirector of the klarfe Ccrie Ho«pfiiL Lo^n. 
Tbe book b small one of So pa gn and deab 
daUr a llh tbe management of cancer of t^ emb 
teri and tbe rcapes of tbe atems. Sbeat duptm 
r* dtrTr>tcd to the consideratioo of the patheiogyd 
terlne cancer and Ita Irmf^iatk eatraniae. TV 
utbor sim^c* tb* impeatance of cartr fagomb n 
the nacat dficimt means of lowering tVeanmilnth 
rate. She cipaeues an optimbtk aplnfcd headw 
sart that, a ere iB cases seen b ibdr early stagts, b 
t 70 m mt of Rtrica] canon and So to 90 r« 
cent cf cerpo* curm might be e m ed. Uith 
deaUy early dbgaoab thb aoold paobaU be trae. 
Treatment u de^ with b drUlL The deseriptin 
re dear and who OBStratku arc needed thn vt 
Mppiled. Tbe diagnots bdkatbg the otrst u 
whim the effect of radlalte may be nperied to r* 
ar* bstnetire Tbe domge, cf ntOsin 
rar t tie Curie Qlnic seem a Dttie kri* t* 
workm b same cd the cQaia b tbb mstiy bet 
she PT plaina that trcatmat b fexteaded ovrr some 
time 

TechnJqoe b fully described, the metbodi <f btn 
cavitary orsdiatioo being indicated, with soar <fa>- 
cuaaioa cf methodi empfored b other tk*a 

Iwrown. b h fK series ^patkntscaa be Errs iCitrd 

ior mailgpant iibease Ithoal sane antoward w 
quriae. Complkatioo* sod talnrie* re frankly (S»- 
CD«ard 

Caaerr of the cerncal s tump b dealt with o 
tr7*jat dupter TSe the* state* that a tnar 
extended use of total hTStefecUrray «ld decfti^ 
the DTjinber of cancer* of the retained atnmp aM 
mifte properly tate* that tbe wider empfoytaeat cf 
tne more extHjded operaticei sboold depoid 
betherltafauTeawd mortaDtr orcr that oflhenh- 
totaJ operation a greater than the bddfBcecfon^ 
intheatump Tbe rather extensive todvjwjhWirt 
b P4 bv B hney cf rhOadelpiiia 00 tha sohiect ■ 
not menuooed 

I addllioo t tbe dbcntrioo of cancer the ante* 

indndn a chapter oo cancer cf the ragina and rah*- 

s w m Cntn. Br CkUcta IM*. Cl I 
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The views expressed here are those which are well 
accepted although in most American clinics irradia- 
tion is not believed to have great value The last 
chapter discusses nonmalignant bleeding This is 
well presented although not all gynecologists would 
feel that thej should wait until the hemoglobin is as 
low as 20 per cent before interfenng We agree that 
radium should be withheld from the >ounger pa- 
tients unless strongly indicated but curettage might 
well be used before extreme anemia develops 
The book presents an excellent study of the work 
of the Curie Clinic together with a concise and very 
sane discussion of the subject of uterine cancer 
Workers in other clinics wiU find it useful 

W C Dakfortu 

J T IS refreshing and delightful to encounter ‘‘amidst 
the tyrannj of medical literature” such a finebook 
as The Hemorrhagic Diseases and the PInsioIogy of 
Hemostasis^ bv Armand J Quick, one might jusUx 
state that this work is a ‘‘classic ” 

The history of the dcxclopmcnt of our knowledge 
of the hemorrhagic diseases and of the phxsiologj of 
hemostasis has been presented in a well ordered, 
clear, and concise manner In spite of the man> 
important contributions to the subject b> the 
author, one is particularly impressed with his modest 
and jiainstaking scientific presentation 

Proper credit is given to each investigator and a 
scry comprchcnsnc bibliographi is appended to 
c ich chapter The first portion of the book deals 
with the phssiologx of hemostasis, and the latter 
jiortion IS devoted to a correlation of the results of 
these Studies with Uie clinical manifestations and 
therapeutic management of the licmorrhagic dis 
eases 

Tile format is excellent, the te^pe is large and 
limited on good paper 1 here are many excellent 
tables and eliarts 

I he rc\ lew er heartih recommends this book to all 
iin litigators, students, and practitioners of medi- 
cine GcORGI. H COLFHVN 

F UI 1 II 1 1 \'G the need ‘ for a manual to pre-ent 
to the medical and dental profciSions a conase 
text that would deal with the carh hrst aid treat 
ment of face and jaw injunes, at the site of injure ,” 
the "-mall book, S\itopsts of Traumatic Injuries of the 
I ail anil Ja rs, b\ Doughs B Parker*, entitles the 
author to feel tlial he has accomplished hii purpose 
Di'»chimiiig the intent of offering a textbook on the 
iiibjccl of oral or plastic surgere , the author has 
ilrawn upon his own \cars of cxpcncncc and that of 
main olhcrs well knov n and respected in ihn field 
111 such an idmirable \ ax that the book could well 
ho ii-id as a text 1 spcciallx n this true in the 
training of dentists to greater familiantx with the 

TUt ns \ or HrwvtsTAS s 
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problems of care and treatment of maxillofaaal in- 
juries 

The general surgeon w ho reads this book w ill real- 
ize how valuable will be the assistance of a dentist 
trained according to the precepts set forth in it, and 
will himself be more aware of this branch of surgerx 
There are no unproved theoncs, no extraneous ma- 
terial, nothing but sound information and teaching, 
conasely' presented 

Of particular value arc the chapters on first aid, 
shock, burns of the face, and the newer methods of 
treating jaw fractures Surgical reconstruction and 
surgical prosthesis are subjects of wide interest and 
the chapters devoted to their consideration are w cll 
done The book is an achiex ement, and it is amazing 
that so much of real value is found in this pocket 
sized book of 326 pages 

rREDERICK \V MERRinrU) 


A CRITICAL selection of the worth while articles 
of the year on orthopedic and traumatic surgerv 
IS presented in The 1Q42 Year Book of Industrial 
and Orthopedic Surgerv^ by an editor exceptionally 
qualihed for the task The whole value of such a 
work depends on the experience and wisdom of its 
editor for he must cull the essence from the literature 
and assemble it in a senes of reynews interpolated 
with occasional editorial notations As a matter of 
general policy', onlv reviews of proved therapeutic 
value appear 

Particularly noteworthy is a serits on fracluris 
and their treatment Ihosc articles foreshadow 
marked changes in the older standard methods of 
treatment, wath a marked shift toward various meth 
ods of internal fixation and they begin to show the 
influence of war surgery Ihcre arc several articles 
on the confusing, painful alTcctions of the shoulder, 
and in the same section are found both medical and 
surgical care of the related scalenus anticus s\n 
drome One finds v era little about the Kennv treat 
ment of infantile paralysis but, on the other hand, 
rcvolulionarv changes m the care of acute ostcomxe 
litis The editor believes that the subject matter of 
orthopedic and traumatic surgerv should be grouped 
and this selection of reviews would ccrtaiiilv be of 
interest to both 

\t the end of the volume about 50 iiage- are de- 
voted, cntirelv, to the problems of industrial mcdi 
cine The handy size, good illustrations, over 300 in 
this one, and generally excellent formal of the vear 
book IS too 1 cll known to require comment 

ROBIJIT C loMFce 


A ^OLLME of about 900 pagC' I Textbenk of 
G\ naccological Surgerx f deal-. cntircU with the 
technique of jiclvic surgerv Diagno-gs and paili 
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ajofy are not torched npoti. Sotne d tbe dtaptm 
hare been rrarium aod wch ocw material fau Mta 
added ai the dvancei In fjnecoiotlcal eirfery har* 
demanded. Foety-lM new tDnttraUoci Imw beta 
added. Tbe IUnttialiQni, for tbe moat part, are line 
dra bff aitd lodkate veQ the Uept in tbe per 
fonnance cl wicna pcocednrea allbooth tl*T ui 
aometUntof tha artmlcappeaiaBce charactermlc cd 
with diawlati. A muDber of except ceikrrcd {data 
are locbded. Tbe antbon are both meg ^ (real 
eipeiknce and of repotatloo not booukd by tbe 
Dmiti of their on country Tbe book flrea an cx 
ceDent idea of opmtht OMColofy aa practked by 
tb beat of our Brftlib coofr^rea. AltbOTrh, aa tbe 
a tbon nate tbdr Intent b to dcKrlba opentha 
peocednm In ancb manaer that tboM of kiMr 
HperlcDce may onderTtand ibem, tbe book U wtO 
worth tbe attentkio of all win are latereated In tbe 
field of cyneccdocy 

Tbe name of one of iba awtbon ^ long bees 
aaaodated with tbe extended openUon for cancer ct 
tbe cerrlx. Tbe chapter on tbh nbVct b of partko 
lar I temL The techniqoa b dea^ described and 
tbe f cti aa to cfaofce of caaca and retnlu are ftmt 
with entire Iran knot. 

A dttpter b deroted to Intestinal opendre pn>- 
cedorts. Tbe peMc surgeon sboold by all QMaas be 
ble to attend to opoxtlre Injoriesof tb# bowel, b*t 
tbe Inehuioc of a desolpdae of etddon of tbe ree 
trim teemt somewhat bey oe d tbe bounds of grne 
caiofy 

'Hie ^ptet on poetoperitlTe care b mcfal one 
andoa may cnanimd it aftboogh in most dinks In 
thb mntrv inf tion b not t^ren by csttfaii down 
poo the vein and inserting a csnn ok bat by the 
pknaeof etdle Postoperative eoa^diaatiana are 
adequately dbcu^sed. 

\ oot d CErsaerrallam seems to pervade the book 
and tbb does not lessen Its rahie partkobriy to tbe 
Toosge; sosfsoa Tbe book d e s er ves commends tlon 
and sboold be among tboae to ahkh ooe mav refer 
wbo seeks Infonaatl^ coocemlM the aargkal part 
of tbe specbltT of g>T>ecokiCT Toe epflofoe nki 
has been added t thb emtloo. b cirm cn enrfe d to 
tbo^e wbo*e repatations are In tbe malfng. TUs re 
eiaioa should consaderably extend lb# already hmg 
and nsefol life wtiA thn orh ha* enjoyed. 

V> C Dsvrowra. 


I N A msB, convetdent-assed pocket manual of pfi 
pages Raven I Tht rreatatcisi tf Abaci, som- 
martecs brkdy tbe present day ooeetpdoB of some of 
tbe varaUm ahicb cocsdtate tbs sbock tyrkdrooM 
andtbsadvsocalntreatmcnL I the introdoctioo. 
the antbor rafts fe# uniform tvstem of docnmenU 
tkm not only for folkmlng ibod esses bat abo for 
comnarbon and analyses Raven b bcpeful Ibst tbe 
mystery of shock may be soon solved by h>len«hw 
St dy Thb hope b too optimbtk, as tbe eornpies 

UxS* 
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qwjtkn of shock *111 erer cbattmge faqulsU, 
sorkecs antB tbs TTtftWmhmi 
Tts terms “peimary and sectadan art n 
tainrd bat Bbk^ s dasuficatlon b erged ss s tiak 
of desjer dUrerenUatioa. Tbs anss cf 
shock b attribated t the activity tf tie nmaj 
system. If tbe blood preuare does not rrtxn ribs 
a boa some degree of seondary shech b wncu 
and tranifiisioa h indicated. lUrmlal 
doacn are to be combatted nd tbe nstieiLt prt» 
sored. 1 asococstrictor drop are indited D u 
acth-c vasodBatoey labsttnce Is knos tabe;ev^t 
Tbe Uestment and rcsasdtatkn nwtbods ik^ W 
Instituted early so u to tbe s cq uikK d 

secondary sbo^ Tbe aatbor tbeo ebrs tk cUal 
pictnre ei secondary shock aikl adds <tjt« cn ihe 
cnab lyndioew in hkb signs of mal Isihire Hrt 
as dfCTtue In urinary ootpot, tbe peesenct of ibs- 
nda and bfood casts, and Inovaie In bkod ares ud 
blood potssslnm tofcther with rise U blood 
phorus and fail In plasma dlorl^ mandcst 0 u>- 
sdves. A photograph departing tbe crash r>Ddro^ 
b nsed as a ftmd^Wce and chart Onstrstes the 
Bse cf plasma and eocortoat (adrenal coetkiJ a 
trad) Tostoortetn re tboK of ssrCrg. 

extensive nasde necroab, and drgepe f stloo cf renU 
(boles Id lbs chapter cn Tbe Patbclogy ef ^ 
oedar> Shock tbs antbor wisd> stales that ere 
theory ca not be rxpeded in exfialc the ccany fr 
catfd Intrrpli cf tbe gendm t sock. Tbe 
tbeories cf cansalioe cf shock an inie* rd, sack 
fluid laps, toxin, etc. In dbmtslftt Uood chuge* 
Ra en (alb tn mala the foeip that ss a rmclt of dc 
creased bkxd 'ndsmc, eWsga rcnlt b tbe Ured 
dee I the ingress of cn wster akkh b ll>ea}>rbrt 
re wboHr abnooal nd Impair nocmal pk)ikk<g- 
Icsi iundW) Bar^t s dssslficatioo of asoda 
fires sod dne strem la laid cm llaldane tesddey 
Acoxb not only stops the aackloe bot re^ the 
machinery Rrogh work that capfUanr su>ts fteri 
©lyges defidmcT b Imrersfble ailcr 5 ndmilo k 
boy recalled, tbe relatloo cf the adre^ ccrtei W 
shock b rmewed bat not dsiified. Ibef ctthilk 
enatrejs several of tbe varbUrt b *fcoci need* 
emrJiasb. Ooe reason by thb feem cf tberspy 
not dvanced b due t lie faflure cf mphnlvi ib^ 
recog n bed laboratory testa which meassre cuU s^ 
salt coocentra twos. I>at emphsib b ffvea to ti™ 
trstisfnslons In tbe rv^tosition cf blood otame sm 
tbe enrployiMm of pisinia oe *etam 1 ibx 
starsces wben property matched blortl U art an^ 
blc Chapter VII b coo rise prescntatiod « tie 
Metbodaof Oxygen AdmlnbtraUoo TbewrtbMS 
of blood nd plasma uanifirdoes are cD in*«tnfM 
portra bg tbe tTpes cf pparatu osed h tie Arair 
and in tbe Emergency Mwjcal NSby sr» 

g the blood befoTv adminWrilJoo b Kcr'*sry h 
not stated A ctm enKTit method of preparW u^^ 
jlavna u tHosiiated. Tbe petparslko « dried 
ma b> tbe method cf Ed nii, Kay, and pi * » 
depleted. Thb cannrt compare th lie pcrywritta 
of yJ«««a frocn tbe Ironen slat Tbe baptcr « 
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“Anesthesia” is brief and to the point m that chloro- 
form has made way for cyclopropane and pentothal 
induction The warning against spinal anesthesia 
and Macintosh’s insistence of maintainmg a clear 
airway throughout the whole period of unconsaous- 
ncss together with adequate oxygenation are stated 
The defernng of surgical intervention until the 
systolic blood pressure stabihzes around loo is men- 
tioned This IS not whoUy correct for such operations 
should not be deferred if those factors which are 
causing shock are operating, such as a bleeding 
arterj or a swelling limb resulting from inadequate 
immobilization of fractures Under such conditions, 
the operation and the resuscitation should go on 
together The teachmgs of Larry and the experi- 
ences of the last war are clear that the longer the 
operation is deferred the highei* the mortality 
There are 79 references and the volume is well 
indexed John Scuddes 


T he text of The Auhgonadotroptc Factor, with 
Consideration of the AiUthormone ProblenA by 
Zondek and Sulman, while dealmg pnmanly w ith the 
antigonadotropic factor, embodies an extensive and 
complete rfesumfe of the voluminous expenmental 
data obtained in previous studies of the antihormone 
problem Each phase has received separate and de- 
tailed consideration by comparison of the ongmal 
data and theories with subsequent evidence much of 
which has been contnbuted by Zondek and Sulman 
themselves 

While the evidence presented is essentially ex- 
perimental, clinical studies have been included in an 
effort to establish the validity of the theory and to 
ascertain its clinical significance 

The conclusions presented by the authors, which 
are of greatest sigmficance to the chmaan, suggest 
the following (i) definite antihormone factors do 
exist, (2) these factors are not hormones or anti- 
bodies but they must be classified as immune 
bodies of a character hitherto unknown in serology', 
(3) onlv protein containing hormones, espeaally of 
the pituitary and of the adrenals, ha\e been known 
to evoke the formation of “antihormones”, (4) hor- 
mones of the steroid group (1 e testosterone, an- 
drosterone, estrone, progesterone, adrenosterone, 
corticosterone), do not produce antihormone factors 
and the possibilitj need not be considered m pro 
traded therap} with these substances, (5) the pro- 
duction of antihormone factors need not be con- 
sidered in protracted therapy with insulin, adrenalin, 
th>roid hormone, pitressin, or pitoan, (6) a certain 
degree of refractoriness has been obtained bj the 
admmistration of adrenal cortex, of the h3’poph) seal 
gonadotropic, and thjrotropic factors, and of the 
parathjroid hormone, (7) the production of anti 
gonadotropic hormone factor must be considered in 
protracted therapi Chnicallx the administration of 
actual pituitan gonadotropic substance and of preg- 
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nant mares’ serum is most likely to produce these 
fadors while preparations from pregnancy unne 
(prolan, 1 e chononic gonadotropic substance), men- 
opause unne, or normal male unne have not been 
found to produce antigonadotropic factors The 
authors suggest as a precaution that pituitary 
gonadotropic or pregnant mares’ serum preparations 
should not be administered over a period of time 
exceeding 2 to 3 months and that if continued 
therapy is indicated a prolan preparation be substi- 
tuted Finally, the authors emphasize the warning 
that protracted treatment with gonadotropic hormone 
regardless of its source may ultimately induce physio- 
logical as well as morphological injury to the hypophy- 
sis Philip F ScHNiiDEit. 

T here are two schools of thought on the most 
effective type of book on baby care to put into 
the hands of a mother Some physicians believe that 
the most useful book is that which presents a few 
general pnnciples of physical and mental health, in 
such a way that they may be understood and ac- 
cepted They feel that too much concentrated in- 
formation tends to confuse and fnghten the mother, 
so that like the proverbial medical student she sees 
things that are not there 

Others believe that a good nursery guide should 
contain full instructions for everj' cnsis, major or 
minor, that a mother might meet Dr Kenyon’s 
well known book*, now in its third edition, is an ex- 
cellent example of the latter 
Beginning ivith a chapter on prenatal care of 
mother and child, it gives up-to date and specific 
instructions on the health, care, feeding, and trainmg 
of the baby during the first 3 years of life The ma- 
terial IS advantageously presented on a month-to- 
month basis, so that the mother may easily find in 
one place the particular advice about her baby that 
IS suitable for its age 

In addition to questions of nursery eqmpmcnt, 
clothing, h) giene, infant feedmg, diets, exerase and 
habit training, the book discusses such subjects as 
tuberculosis, communicable diseases, the develop- 
ment of chemotherapy, the treatment of emergenaes 
and first aid In peacetime, one might wonder 
whether some of these subjects might not produce 
anxiety in an incxpenenced mother In wartime, 
w Ith doctors grow ing scarcer, thej maj be unusuaU> 
xaluable on the family hook-shelf 

Mary IiI Aldrich 

T he book, of 261 pages, entitled Atlas of Ovarian 
Tumors^ by Dr Gemma Barzilai, is beautifuUx 
done The illustrations, manj of which are in colors, 
are excellent Manv of them are taken from slides 
used bx' the author in teaching at the Umversitj of 
Padua Matenal used m preparing the book was 
also obtained in Vienna, Istanbul, and Milan Later 

•Healthy Babies Are Haptv BAmrs A CoioTm Ha-vdbook ro« 
Modern Mothers B> Josephine Hemenwaj Kenyon MD 3d rev cd. 
Boston Brown A Co 1043 

•Atlas or Ovarian Tumors By Gemma Bamhi it B Mlth a 
piefaceby Fred \\ Stewart MD \ew\ork Gnine A Stratton 
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The Cause of Reactions with Particular Reference to the Use of 
Concentrated Plasma and Serum 
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T he remarkably low rate of reactions 
following the mtravenous admini- 
stration of properly prepared human 
plasma and serum has been one of 
the most important factors m the rapid devel- 
opment of tLs form of therapy Many workers 
havmg extensive experience with normal 
plasma (29, 53) normal serum (27, 28) and 
dilute plasma (10) have reported such a low 
percentage of lU effects from the intravenous 
use of these solutions as to establish a degree 
of safety equal to or even surpassing other 
medications commonly given by veins How- 
ever, it has not been generally appreciated 
that concentrated plasma or serum may be 
administered by the same route with equal 
safety and in the opimon of the authors, with 
superior therapeutic effectiveness 
The advantages of concentrated plasma and 
serum as observed m the William Buchanan 
Plasma Center have been described and 
consistently advocated during the past 3 
years in several reports (14, 18, 19, 35) In 
particular, the small package and the increased 
speed and simplicity of use of dried plasma 
packaged for administration m concentrated 


From the \\ lUiam Buchanan Blood Plasma and Scrum Centi 
of Bajlor Univeraity Hospital Balias, Teias, 


form have been held to be of particular sig- 
nificance for military use (13, 15, 16) Accord- 
mgly it seems worth while to present a study 
of reactions based on extensive observations 
in the preparation and admmistration of 
concentrated plasma in order to do away with 
misconceptions concernmg the safety of this 
type of therapy and to establish confidence in 
Its use In addition, it seems likely that the 
percentage of ill effects in patients followmg 
plasma therapy m general can be even further 
reduced by a greater understanding of the 
factors causing untoward manifestations 

Such factors may be related to any form of 
plasma or serum solutions, whether it be 
dilute (protein concentration, 3 to 4 grams 
per cent), normal (protein concentration, 5 to 
7 grams per cent), or the concentrated form 
(protein concentration, 15 to 24 grams per 
cent) Since concentration of plasma will also 
concentrate any injunous agents present, care 
must be exercised so that the recipient is not 
adversely affected by the greater quantity of 
dissolved material that could be given per unit 
of tune than with less concentrated solutions 
(normal or dilute) 

We must point out, of course, that the 
observations made and conclusions drawn deal 
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odIj with CDoctntrited pU*m* prrpared *s 
prcviomlj oatliQcd (13 15 16) The gahcnt 
featannof tlie*cmethod» 4 rt (i)p\TOKtnfree 
techniqiic for prtpjintion of til tpjMratui 
tuHog and solution* (a) tterfle technique* 
Ihrooghout diccked bv bacteriologlc control 
rtadicB C3) pooling of hlood of til dUTerent 
t^'M lust prior to iqitntkra of pUsot (4) 
Uillk ookcttion of pUxmt from the fromi 
*tate b> the adtertc proccn (5) rterOe 
transIcrcDce of dr^ pUimt to imall fin«t 
container 

In this *tad> the various canaci of retctiOQ* 
are confidered In reUtun to four major 
powblllties (i) factor! Inherent In the plasma 
or senun bcfoct preparation (related to donor) 
(a) factor* introdu^ Into the plasma during 
the preparation (related to processlnf) (3) 
pecuWntie* or Idioi^’ncrasle* of the patient 
(related to the redplent) (4) fiultsloadminl 
(tratloa (related to indicatloo* onalraiodica 
tioQS, and oiode of admioktration) 

Pvnffnu Of ekiU-farr readms The most 
common l^pe of reaction, the psTOgeolc or 
chni fever reaclko Is related to 

preparatioo although the redpieot roust also 
M considciTd, benose seosithity to the 
factors causing this tipo of response variet 
from iotUrldu^ to IndiNddual 

The tipfcal pyrogenic reaction I* cfaarac 
tcrired by a rbnl begumlog jo mlootes to i 
hour after the injeclk* fotlowd br a aba^ 
rise In body temperature of i to 5 ticgrcet F 
(sec Fig The fe\TT tubalding rapidly 1* 
ustaBy bati to the preieactioo level ra 3 to 4 
hour*. Tttf patient may eenenenoe backache 
headariie, appeehendoo aiw andetj aod may 
vomiL There are mUder type* of sixA reactiom 
mth or without chHIt, with lower temperature 
elevations and with or without subjective 
manifest ation*. In eiceediEgi> rare caaea, the 
reaetkm may be ^'ery severe with peisutent 
hjperpjreiia and tcrWiaI]> a shock Dke state 
resulting b death. ^ e have acrer encountered 
this malignant reaction following plasma or 
serum thcrapv 

Tl* agent* rciponiihle for these reactions 
termed pyrogenic tubstances, or pyTogeniue 

C luced b water b> the growth of several 
trria. As earl) as 911 ^eduebtano and 
Hort and Pcnfold pelted oat that febrile 


reactions were due to cootojRuisticB ef 
duUDed water used b preparing btrtvTQo« 
bjectfons. These ohservaliimswrre socarskst 
neglected but the work of Seibert and co- 
workera (16 Ji 45 57) put the coccept ef 
pvrogens on a firm harii. Since that tii» 
manj observn* (Titus and Dodds Ralf. 
maker Perkins MUbcrt Banks Ntka 
Co Tui and co-workers and Walter) have 
reached similar condnsion*. 

Present knowledge of pvroge a i mar te 
suromanicd bneil) These barteniJ prodnrti 
(and possiU} ot^r proteui or peotevn-Cke 
sabstanres) cannot be destroyed bv tie 
ordinary autoclavbg tedmlque unless pro- 
longed crvtr 7 hours or rnoch Wgber ltrapef> 
ture* art cmplojed Proper dislUlatkn n 
special ipca) proof itHIj (41) K the moit 
practkal arid cotnmonl) n«ed method for 
oblabing pjTOgtn-fire water PjTogens msr 
also be remowd b> sd^roOon with cbatroal 
fu&dent filtratioe through Seitx pacl«| or br 
passing the water through a soo second 
Ziigmoodv membrane filler (6) 

)‘>TCigen* are eaettdin g h- soluble and if 
present on a surface (rubber tube syruge or 
other eqaiptnent) they wflj be retifflvdisiivTd 
b\ water running over thew turUKes. Tbe 
dose itonired to produce a reaetjoa is imaB 
but Tarn as them onpears to be a varkUe 
bcDvidual susceptibility to a given tlc« of 
pvrogcTti (11) 

The pfasma and aerum service at Ba}k)r 
University llaspital (WTUiam Buchanan Cen- 
ter) present* an opportonlt) for a compre- 
bcmhT survey of reailioni because it has been 
almost cntirel) a concentrated pbsma and 
scrum service since lu berptbo 3 jears Sgo 
Doe to satlsfactorv cCnIcaJ and cTperijnenlal 
results foOowmg the use of these omcenlrsted 
Boiution* and because of the co-operation and 
rnthvmasni of the practicing phvslaaiii 0/ 
Dallas and vidnJty a great deal of bfortna 
tioo ajacOTUiig the use ^concentrated pi siia* 
and serum has been obtained durbg these 3 
years- 

In our analvsis of reaction* related to these 
concentrated solutlom It should be noted that 
these injectioos varied from 50 to 300 euWe 
centiraeters as sbgle doses however s® 
too cubic centimeters of coramtiitc given b 
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Tig I Diagnosis glomcrulonephntis with nephrotic syndrome This case demon- 
strates the appearance of temperature and pulse chart w hen no reaction occurs Notice 
no change in these tw 0 curt cs loUowng the concentrated plasma injections as compared 
to the same curt es on the days before and after the injections There was slight hyper- 
tension which was not altered by the injections The plasma was giten to encourage 
diuresis, soo and 300 cubic centimeters of the concentrate as separate single doses 


I to 15 minutes’ time constituted the usual 
single dose Durmg the 3 3'ears’ period of 
study plasma concentrations varied some- 
what wth plasma proteins ranging from 15 to 
24 grams per cent Such doses are equivalent 
to 200 to 400 cubic centimeters of normal 
plasma With this rapid mjection of a concen- 
trated solution an innocuous product is more 
necessarj^ than when more dilute solutions are 
given It is also true that a low reaction rate 
in relation to concentrated plasma can be 
taken to represent strong evidence supporting 
the method of preparation of the product We 
also believe that information regarding these 
solutions may be applied to the entire plasma 
and serum field 

The reaction study includes only the pa- 
tients m Baylor Hospital who received concen- 
trated plasma or serum although it is estimated 
that a larger number of patients received such 
plasma through our state wide service It was 
thus possible for one of us (E E M ) to check 
each chart of 520 patients receivmg 1,160 
separate injections of concentrated plasma or 


serum, in an attempt to standardize the 
appraisals of the reactions as much as it was 
possible 

Information concemmg the age, sex, diag- 
nosis, number of mjections, total amount 
given and ill effects resultmg from the mjec- 
tions was recorded on each case The temper- 
atures, pulse, and respiration before and after 
the injection were checked An elevation in the 
fever curve shortly after the injection up to 
I to 2 hours, was considered a reaction, except 
when the temperature change conformed 
exactly with temperature changes on the days 
before the injection (see Figures i, 2, 3, 4) 
The febrile and urticarial reaction rates are 
presented in Table I 


TABLE I —FEBRILE AND URTICARIAL REAC- 
TION RATES— 1,160 INJECTIONS- 520 CASES 


Type 

Pyrogenic 

Questionable pyrogenic 
Total pyrogenic 
Urticanal 

Total pyrogenic and urticarial 


Number PercenUge 

14 12 

4 o 344 

18 I SS 

6 o SI 

24 2 06 
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The 14 typical cvaDc»cent ^yr^fcnlc reac 
thus gire» a reaction rate of i » per cent In 
j ^«i»e of thi* group joft before the piasnu 
waa injected the patient received 1000 cubic 
ccnrtmctcfi of aaltne aolutioiu Whidi of the 
tTTo •oiotioitt caused the reaction couW not 
be determined »o both reaetkaa were tododed 
in the piaima pwip. In 4 other intt a n cea the 
temperature cl^-atkm following cooceotrated 
pl.wn. was greater than the ostial elevations 
Iot tl^t da\ but confoniied acU with the 
prevKHa diurnal temperature changes. These 
4 responses hn%e been termed question^ 
pNTOgCTwc Tcacdow (o j4 per cent) T^ 
m.Vr^ an cntnD total of 1 55 pw *0^ *“ 
Inodeocc of pvrogenlc reactio^ 

Ttere are manv reasons to bcbc%T tbat tne 
m«in caotc of these few reactions resided in 
the water used to dioolsT the plasma and in 
I case sterile bet not p\-n)g«i free »*»«r ro 
used b> mbtal-e to dis»l\r the plasma- 11118 


idea b also supported bj the fact that wide 
flnctoatioQs have oc cmi ed m the whole blood 
UanafnsioQ service apparently related to 
varlatioas m the prepsjation ot the dbUBc d 
water and iU use In prepering equipane^ 
NevTTtbeleM, the conceotraled plasma febrile 
reaetioo rate (i 55 pet «nt) b ngtdficantlT 
lower iti«n that of the iJood tranifoslan lerr 
ire (5 18 per cent in a 139 transfusions dtung 
thepearhoiember 1941 toNirveniber 194*)- 
Fartbennore our belief that water was 
sibtc for the reactions b snpportcd bj the tact 
that at Jefferson Mctfical CoJlcge whm 
adtevac pusma b being given in concentrUed 
•olutwQ, Jones and co-workers (> 4 )^ have 
obseriTd only 3 rcaetioQsIn r,6ooinje<tinns 
concentrated plasma. Since our ttartw 

stadv includes the entire period of conccntiatca 

rJasma productloo at Baylor Ho^tw If™ 
tl* mceptlon of the service It mch saes t k 
dorlopcnent periods when operatJofts wire 
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I ig 3 Diagnosis carcinoma of colon with metastasis to liver, hypoproteincmia 
This ease IS presented in order to point out that elevations of the temperature (upper 
curve with dail} peaks) following concentrated plasma which conform exactly in time 
of occurrence and degree with previous temperature changes do not represent reactions 
This patient had an elevation of the temperature to loi degrees T each evening, in 
variably demonstrated at 7 30 p m The same temperature changes occurred on the 
2 daw before thcrapj was started Notice that on the last dose presented (March 1 1, 
1941) the same temperature elevation occurred before the plasma was given There 
were no changes m the pulserate, no subjective complaints as observed in the jiyrogenic 
type of reaction, therefore, these changes arc considered unrelated to the therapy and 
no reactions w ere recorded in this case 

times conducted under adverse circumstances 
With present equipment and technique, we 
have reason to believe the present and future 
reaction rate will be considerably less than the 
overall rate of i 55 per cent 
It should be possible to eradicate the pyro- 
gemc type of reaction with the use of a proper 
pyrogen-free technique from the time the 
blood IS collected to the preparation of the 
water and eqmpment used in dissolving the 
dry product In order to assure an entirely 
pyrogen-free plasma solvent, we have lately 
added a step m its preparation The water is 
distilled by a Bamstead type Q still, filter cell 
added, and the water immediately filtered 
through several Seitz pads and finally through 
a Mandler candle to remove any asbestos 
particles that remain From the final filtration 
reservoir it is dispensed m bottles and imme- 
diately autoclaved 


Urlicarial rcaclious arc a t}'pe of allergic 
manifestation, characterized by itching, er3dh- 
ema, and multiple wheals of the skin In 
severe cases edema of eyelids and lips may 
develop The reaction appears immediately 
after the injection, usually generalized over 
the body These reactions may be classified as 
related to factors inherent m the donor’s blood 
and to peculiarities of the recipient 
As shown in Table I, 6 urticarial reactions 
have been observed in 1,160 injections, repre- 
senting a rate of o 517 per cent This compares 
with a rate of i 6 per cent for whole blood 
transfusions during the period between Novem- 
ber, 1941, to November, 1942, involving 2,139 
transfusions This difference m favor of 
plasma appears significant in view of the large 
number of injections involved The smaller 
urticarial rate for plasma may be asenbed to 
dilution of allergens in a given blood sample 
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titrcKigh Its dnatkm in the sU^ d pMtiog of 
bkaxL It ilso Indtcates the methods of 
procesmg empkiyed did not csqm chuges or 
»dd fubsttnccs respoosQ:^ for this type of 
resetioo 

Onlr a of the urboirlsl reaetjons were 
irvTre The first consisted of & generalued 
pnmtis 13 minutes after 150 cubic cenlt 
meters of concentrated plasma followed by 
wheals, edema of eyelids, transient locreaie fa 
respirmtoTT rate, and much discocnfort and 
aimct> Flf s) The aecond ic\Tre 
reaction followed a 50 enbte ccutitncter doae 
m an emaciated 8 ytar old chQd with 
tonitls- Sii "'■nllaf doses prevknaly given 
were uncNentful Tbe eighth dose gHen more 
elori} produced mDd nrtjcana- Thereafter 
4 doaes then m normal or dilute form ga\-e 
no rcactfans. Natber patient showed change 
fa the temperature curve and both recoNered 
complctelN 

The most peculiar reaction of urticarial 
trpe slwwed a narrow Mine of wheals and 


smarting of the «ifa over the r^tht oediiD 
cephahe \Tfa from the level of fajeetkm of 
cDDcentraled serum to the point where the 
will pesM beneath the deltoid muscle TTri* 
patient apertenced no other tUcrgic mani- 
fcxtaliocts. 

No lasting compheatioos haw occuntd 
even with U* scNTre urticarial reactions and 
rap*d reGef after h>-podermic admimstratfae 
of o j to as cubic centimeter of eptnephria 
■olution 1 1000 was the rule. 

Prevention of this t>-pc of reaction retm 
difficult beennse we cannot foretell which 
patients wffl be sensti\T. SHn testing has wt 
been aatisfactorv fa our experience Ccflec 
tioo from donors fa the fastmg state has beea 
suggested This practice has not been foOowoo 
fa uus center because of practical difficultirt 
fa taking doDora from all sectiofii of Tens 
The use of large blood pools (J5 to 50 pmW 
may bdp b\ dOutJon of aUcrgen-contaliuBfi 
blood howe\Tr since urticarial manifests 
loUowhig cooceotrated human pJi un s, 
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Fig s Diagnosis diabetes melhtus Tbis case is mentioned m the text There was 
a severe urticarial reaction following 150 cubic centimeters of concentrated plasma as 
a single dose Notice no change m the temperature curve as compared to that of the 
previous 2 days There was a transient drop m the pulse rate but such changes 
occurred frequently m this case on other days The respirations were transiently in- 
creased The mam changes were transient and related to the sim 


as shown m this study, are unaccompanied by 
lasting or other senous results, they do not 
appear to be a serious objection to the use of 
plasma, concentrated or otherwise 

Ctlrale reactions A type of reaction which 
has been extremely rare m the chnical use of 
concentrated plasma but which seems to be of 
marked importance m animal experimentation 
is the citrate reaction As we have previously 
mdicated (18, 34) this type of response is due 
to the binding of calcium by the excess of 
sodium citrate in the anticoagulant solution 
mto which the blood is collected mitiaUy The 
fully developed reaction is characterized by 
generalized tingling sensations, apprehension, 
dilation of pupds, carpopedal spasm, and 
tetany Chvostek’s sign is positive and there 
IS general rigidity C^'anosis was seen m 3 
reactions and a transient apnea in a newborn 
infant 

This type of reaction is related to three 
factors, processing (addition of citrate), mode 
of administration (rapid mjection) and pecu- 
liarities of recipient (low blood calcium of 


infants and hypocalcemic adults) The sodium 
citrate added dunng blood collection must be 
slightly m excess m order to assure complete 
binding of calcium as relatively un-ionized 
calcium citrate to prevent coagulation When 
the plasma is given as a concentrated solution, 
the citrate also is concentrated This means 
that more sodium citrate can be given per unit 
of tune than is the case with normal or ddute 
plasma The speed with which citrate is given 
IS very important in its relation to reactions, 
because citrate is very rapidly oxidized after 
entenng the blood stream (43, 48) Even 
large quantities can be removed from the 
blood stream of experimental animals within 
a few minutes’ time However, it is possible to 
mtroduce sodium citrate, especially if m 
concentrated solution, with sufficient rapidity 
to exceed the capacity of the oxidation 
mechamsm The recipients calcium (ionic 
fraction) is progressively changed to the 
relatively un-ionized calcium citrate and the 
signs of calcium deficiency and development 
of the typical citrate reaction occur Obviously 
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the reaction can be produced more ea*Qv m an 
mdjNidua] already n\‘pocakrm]c, or havmff a 
imall total amount of biood caJatun in rdation 
to the doae given as in infants (or experimental 
animals) Frotn these cotufidcrati^ It b 
apparent that It b not the total deve of atrate 
or even the s p e ed of admlnbtntioo alone 
which must be considered but the amount of 
atrate per unit of bod\ weight per nnlt of 
time 

The ranty of atrate reactions in oor diiucal 
eipericDcc indicates that roncentrated plasma 
administered in 15 or 30 gram unit <VxKa (50 
to 100 \xilume) to adults in from 1 to 5 
minutes time b a safe procedure We have 
ohsemsd oolj 8 dtrate reactbni occurring In 
4 petienta. n\’e of the 8 reactions were 
obscrvTd m s of the raw*. Three reactions 
were porpoKiy induced to obaerve the e 5 ecta 
and test antldotet. Three cases were chDdreo 
while the fourth was an eraadated white 
female age t8, who had a ouirked hvpopro- 
teinetnb and hj'p'Kalcenib asaodated with 
steatorrhea. The dtrate carpopedal nam 
responds dramatkall\ to intravenous caldum 
chloride or gluconate nluUoa The reaction 
may be prevented or stopped at wiD by 3 to 

10 cubic ccQUmeten of these aolutb^ as 

deroonstrated in J of the cases just dted The 
reaction ma\ also be pre\TOted in these 
susceptible patbnts by alow ad mmbt ration of 
the concentrated thus allowing suffi- 

aent time for tho removal of the citrate 
complex by ondatioo With concrotrated 
serum of course there reactions do not occur 
and therefore, we prefer thb tn» of concen- 
trated protein solution c^>eaall\ for Infanta. 

In aunpie hypofjrotelnemlas sre have not 
observed atrate trtan) reactions even though 
total calaum b low m such cases according to 
UcLeaaead.Hiuct.'n^ Thb reema to indicate 
that tl* looK fraction alone b Invol ed 

la experimental animala, tbeatrate reaction 

11 moat important In coonectioo with the 
evaluation <5 the ore of coocentrated plasma 
as we have prcviocslj reported (s) When the 
human nxe synnge (30 to 100 c c.) is ured on 
the rebthrlj small animal (dog) it b ver> 
easy to give dosa of plasma (and dtrate) 
which are huge In relation to the total iooK 
caldum in the blood stream For example 


100 cubic cenUmet era of coocentrated ffarTm 
given fra a short period of time) to a 10 
tflogram dog in » to 5 mbutei b campreaH. 
to 800 cubic ceotuDcteri of coocentrated « 
3 joo cubic centimetm of noftoal 
admmbterrd to an 80 kilogram hnraaa in tb 
aame time mtervaL ObvTOuily such dows ire 
scaredr comparable to tbjse ordmarOy gkra 
to humans dinically Ivy and hb co-worlm 
have recenflv stresaed the importanci <f 
dtrate as a ddetemos factor based eo 
extensKe experiroents fa dogi. The dosage 
per unit of time was large and not companhle 
to the unit dose of concentrated plamaaludi 
we have used for humans. It b unfortimitf 
that this important factor has anparectl} not 
been cons! dtiedbv woriermhohaveobtiteed 
poor resulu witli coDceotrated fix™ hi 
expcnmental animab. 

Incondnstea, dtrate reactions are extrandy 
infrequent in adults, arc oal> poadble abe« 
the quantiU ghen per unit w^ht of redplnt 
per unit of Um b veiy Ui» HvpoctlrtiBb 
of course greatlv reduces tbe asmuot which 
DU) be given by tbe above standards. Tbti 
type of reaction fa cm opuucn does set 
co^tute an ob^ectioo to the ore in aduhs ef 
concentrated plasma or any other type of 
bV»d or blowl denvallve peeparatlon coo- 
talning dtrate 

Ckerlp^ini Ikt ctftuJalm {ndJea ky^rr 
reiam/a) Cherlctading retctlona mai occm 
as the result of failure to obrerve the ctntra- 
indicalions to the use of concentrated plasma 
but should not be blamed 00 the product imct 
oncof Its chief therapeutic actions is to Iticrc** 
blood volutne rapidly In the presence of 
myocardial damage or cardiac anbarrassmcnl 
concentrated plawna or Bcniin should not be 
given or when given the greatest pctcaulioos 
should be exercised. The premfaeot coodl- 
tioDs In thb category fadude Impcoduig w 
actual heart failure such as fa coronarr 
oedusion constrlctrec pcncarditb, valvular 
lesions and tumor masses constricting the 
great veiseb. 

It most be remembered that cooccnlrited 
plaim m unlike normal or dilute plasma cames 
a Wood •olume Increase greater than the 
injected voluroe With dilute plasma the 
volume uicreare by contrast b less thsn tint 
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given due to loss of the saline fraction either 
into the tissues or through the kidney In the 
case of concentrated plasma the amount of 
fluid withdrawn from the tissues depends on 
the concentration, and the final sustained 
volume increment depends on the total protem 
content The shift of fluids and the volume 
mcrease occurs rapidly, within a few mmutes’ 
time 

In shock or hemorrhage, in the presence of 
oligemia, this sudden and sustained increase 
in blood volume is highly desirable, and there 
is no danger of overloading the circulation 
from increased volume When a definite 
hypoproteinemia is present there are indica- 
tions that a contraction (49) of the plasma 
volume exists Again there seems little chance 
of increasing the volume too rapidly 

When overloading occurs, pulmonary edema 
may develop if the left ventncle is under 
greater strain than the right, hut when the 
right fails congestive failure may ensue or be 
aggravated The immediate treatment is 
withdrawal of blood from the patient In 
cases of massive pulmonary edema concen- 
trated plasma has been of benefit when a 
preliminary bleeding greater than the expected 
volume increment has been performed The 
procedure seems justified only in cases not 
responding to the usual medical treatment 

Fibrin embolism Mayncr and Strumia and 
McGraw (51) have reported fibrin embolism 
following infusion of normal plasma This 
tjpe of reaction is due to factors related to 
preparation and administration Due to loss 
of carbon dioxide during desiccation, dry 
plasma gives an excessively alkaline solution 
when redissolved in distilled water, with a 
resultant hj'drogen-ion concentration from 
8 5 to 9 o Protem (fibrinogen?) is precipitated 
at these levels vnth formation of fibrin like 
strands and gelatinous spheres 

Jones and co-workers apparently vere the 
first to realize the importance of the adjust- 
ment of the h}drogen-ion concentration of 
plasma after desiccation This adjustment 
was accomplished b\ filling the bottle con- 
taining drs plasma with carbon dioxide gas at 
atmospheric pressure VTicn water is intro- 
duced, the carbon dioxide is rapidh taken up 
b\ the alkaline plasma solution viclding a 


solution with a hydrogen-ion concentration 
near normal levels (pH 7 6 to 7 8) Strumia 
(50) has accomplished the same result by 
dissolving the plasma in dilute citric acid 
solution 

We have found both methods to be satis- 
factory, although the use of carbon dioxide 
seems more physiological With the standard 
vacuum bottle cappmg device commonly used, 
the carbon dioxide gas can easily be intro- 
duced after the air has been exhausted from 
the bottle by vacuum pump The bottle of 
plasma is then further sealed within an 
atmosphere of carbon dioxide m a standard 
tin can For small scale methods, citric acid 
may be preferred We have used 035 per cent 
solution of citric acid to produce concentrated 
plasma (15 to 20 grams in 45 to 55 c c ) 

We have not encountered any reactions on 
our service which could be attributed to fibnn 
embolism, although it seems entirely possible 
that some fibrin may have been admimstered 
Early m the development of our methods, the 
fibrmogen content of the plasma was greatly 
reduced by treatment with filter-ceP and 
Seitz filtration Later this step was omitted, 
but a stamless metal filter was designed to be 
placed into the under surface of the rubber 
stopper of the plasma bottle to remove such 
fibrin At present both the filter and adjust- 
ment of the hydrogen-ion concentration of 
the final plasma solution are used as safeguards 

Eevwlyhc reactions Recent papers have 
indicated the possibility that intravenous 
plasma therapy is attended by some danger 
due to a content of isoagglutimns or t}'pe 
specific substances A or B (25, 26, 40), 
incompatible to the recipient Polayes and 
Squillace reported the case of a patient whom 
they considered to have had a hemoljtic 
reaction following the administration of a 
bottle of commercial type of dried plasma 
The plasma given in normal concentration had 
an agglutinin titer of i 16 and w'as prepared 
by the usual method of pooling several plasma 
samples Mahoney and associates have jxuntcd 
out the danger of transfusion gix'en in close 
association with administration of such agglu- 
tinin containing plasma The gi\nng of excep- 
tionallj large doses of plasma and the use of 

• Dialomacctms earth filter a(d 
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pJtnn* io conctntrttcd fofm would i«in to 
iDCTrtse thli dangw wbrn pimn* prepared 
In the ortCotry nxanner without complete 
tgfdntlnlQ rcnvmd h used. 

Levine and State (35 it) used *Hn rear 
tions to teat whether & piiwn plasma prepara 
tionii tone for an individual Tbev»aj:f^ed 
that rcactwoj might be doe to Injerted l\pe 
fpca 5 c ruhatancei In the pUsma with which 
trie rcdpicnl U Incompatible 
In defending the me of plauna prepared bv 
the technique of pooHng plaama aamplea, 
Thalhlmer pointa to the i^cty of pooled 
plaima u demooitrated hv tlv nnaQ Dumber 
of reaction* seen m world wwic use In hla 
opinion jiatroat with agglutmln tilera of 1 311 
or Ic** can be safdy admlnktered regardfoi of 
redpfent* tj-pe and give* evUcnce to abow 
that pooled ^a*ma may frequently exldbit 
titen up to 1*30, bat not higher than i-do 
One ratttt certainly agree with Thalhlmee 
that the safety ol pooled plasma when avn 
in oortnal coocentnUion and not comwned 
with whole blood has been ainpl> denocstfated 
Neverthelai further improvement b the 
ufctv of pUima p tep a ndota b deifnbie. It 
would teem that complete or near cacoplete 
nentraJliattoa and renMiwi of the controvernal 
bobemagghitlmni b) pootmg cUfferent type* 
of blood would be (he kigKal aolutiocL In till* 
coonection one lotexesticg factor has been 
oi'criooked According to and aisodatc* 
the tvpc •pedfic lubrtance* \ and B (aggla 
tioogens) may or mav not be present in an 
Lodi^Dal s plasma, and oq tl^ basts Indl 
vtduali arc dtawd as eecretor* and noo- 
seortor*. A nonsecietor having 00 dbsohrd 
agglutinogen in his plasma wc^ be larUng 
one of tl* three loecbanlsna designated b> 
Thalhlroer for the DctrtrxIIxatioD of in^ed 
incDinpotfble boagglatinln*. Hb blood ceDs 
ind fived tbsue crib would be required to 
effect til of the MUtraHiation. Thi* would 
rrM»<n moiT isoagglutinin tiwllablc for adsorp- 
boo action on red cell*- It would seem 
Important to Investigale whether such fadi 
ndools ha\-e a lower tolerance for tnconipalJhk 
agBiulinins. Another consequence of the coo 
cept of Schjff woold be that plasma from 
uons c cr ctofs would not be uwftil in reduction 
of isoa^^tinin liter during pooling sbee U 


lacks the Ijpe specific A and B fotaUan 
nroocmble for partial neutmUiatioo or n 
called suppresaion of iggiulimn* occurrinj m 
plasma pools. If all plasma nnits In a prd 
should chance to be agglntiDogcn free (I e. 
from nonsecretors) no reduction of 
titer except through diltitioQ eflecU wotki 
be expect^ 

Shw in> reaswiabl^ aind plasma or bfcoi 
pool win contain lelaUtely large quanthw ol 
all bobcmagglutlnin* it seems difbcuh to 
brikve that disBoJiTd agglutinogen (A and B 
substance) can escape nrulraliiatlon in inj 
quantity to act a* Levine and State jo 
catne reactions. 

Betanw Isohemagglntinitn In plasma cm 
be harmfol In high titm and some ckmht 
exists ctmcrmlng their posdhle effects in tlr 
range usually cncoontered m pooled plasin, 
we MTc come to bellcTe that a safer planrta 
resblt* when neuUaJtsatioa b acrtxopGshed 
bv pooling blood rather than poofijig piasma. 
The aggiatmins can be ccnspleteK Dcutnluxd 
and mnmTd bj nooting the Tvious t)pe* 
(A, A£ B O) of blood b the same l ese f icc’ 
After pooling separation is roott eficntly 
and njidiv Reeled by De Ijival separaton 
(13 15 itj Vl’hemsachtgglntfTtin^reeplaim* 
Is usrf hHDol>lie reaction* cannot occur 
This neotraliailioo it seems, woold sSd 
eUmbale reacllons of the tJT* described hr 
Leidne and State and ctmddettd bj them to 
be doe to l\-pc specific substances. All of oor 
pfaama ha* been produced bv the btood 
pooQng technique during the last 3 years. 
UTieQ bh»d that has been stored not lonjsfr 
than 48 boors Is used and a low temperilcire 
IS maintained during pooling a plasma ha td* 
a low hemoglohin content (13 to 50 mgm. per 
cent) can be obtained 

We have Ireqoentlv given agghrtinlD-Ircc 
conceutrated pUinu prepared b\ o1I^method^ 
Id coojunctJoTi with whole blood Iransfuskin’ 
of varioos t\pe* without Dl effect*. Farther 

more do reactions of the hetooli-tK type htie 

been observed since the begtnnbg of oor 
dried plasma service In 1039 In evalualin# 
the use of concentrated plssma In respect to 
its sa/et} it would sccni alnolately etwallal 
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to conMticr \\lKthcr ngglulmin"^ Ind Ikcu 
completely or onK partialK ncutrah/Ltl in 
its preparation 

MiscntuvNtors coNsinrKATiONs 

llanvtjohtu X"; pre\iou‘-l\ stated, uc ha\c 
found no eiidenct that hemoglobin or methe- 
moglobin in plasma causes reactions \\t liaac 
gi\en 13 to 32 grams of free hcmogloiiin in 
saline solution to S patients without alarming 
reactions Others (t 5, 12) haic found that 
hemoglobin solutions containing far more 
hemoglobin than c\er encountered in plasma 
preparations could be administered intra- 
\cnousl% with impiinit\ Vomakami, how- 
eacr, produced fever in rabbits bv induced 
intravascular hemolvsis This method, of 
course, introduces other factors 

Dcindralioii Near critical dehvdration 
entailing ven large losses of water from the 
Ixidv (b,ooo to 10,000 cc in an 80 kgm 
jierson) is an infrequent occurrence found 
under special conditions of gastrointestinal 
hstulas, cholera, possihlv m water deprivation 
dunng dc'crt warfare, etc ‘'uch losses niav 
contraindicate the use of concentrated plasma 
or more propcrlv stated indicate the urgent 
need of rchvdration with water and salt 
Concentrated plasma solutions arc not dehv- 
dratmg in the ordmarv sense, since water is 
not lost bv diuresis as in the case of hvper- 
tonic glucose but merely shifted from tissues 
to blood stream Of course, in the overhv- 
drated person vv it h edema this shift of e veessu c 
tissue fluid docs result m diuresis 

Wc have not observed anv reactions to 
concentrated plasma w Inch could be attributed 
to dchv dration, and chnicallv w e hav c observ'cd 
to our own satisfaction that in most circum- 
stances under which traumatic shock, Inirns, 
and hemorrhage occur there is suflicicnt fluid 
in the interstitial and intracellular compart- 
ments to dilute large doses of concentrated 
plasma or scrum If loss of skin turgor is not 
prominent, concentrated plasma can be giv'cn 
wnth confidence that adequate amounts of 
fluid arc available for hcmodilution without 
harm to the patient and in the case of shock 
with benefit to the circulation 
In order to mv'cstigatc further dehv'dration 
in relation to concentrated plasma or scrum 


(licrapv, such plasma was administered to 
dogs 111 the state of mar critical dehydration 
(loss of 7 (Kr cent bodv weight) induced by 
glucose diuresis (33) T licse animals showed 
a shoek-hkestale w ilh decreased blood v oliimc, 
hv jxiltnsion, hcmoconcentration, concentra- 
tion of plasma proteins, weakness, and stupor 
Concentrated strum by vein resulted in 
transient but deliiiitc beiicfit with permanent 
rtcoverv if followed bv water In mouth 
within 2 hours Studies of blood volume, fluid 
distribution and proteins showed that concen- 
trated scrum in dogs is cajiablc of vvithdrawmg 
fluid from the ti-sues into the blood stream 
without adverse reaction even when dchv- 
dration apjiroaches the near critical level 

C nntawntatinn reaction Larhcr Strumia 
and McGraw (32) reiiorlcd a few febrile 
reactions following normal plasma injections 
vvhieh were attributed to actual contamination 
In organisms Rigid techniques and cvtcnsiv c 
Inclcnological controls eliminated these reac- 
tions I his possibililv IS alwavs present when 
liquid jilasma preparations arc stored for anv 
length of time No reactions of this tv pc hav e 
been observed in this plasma service since wc 
have stored plasma onlv m the drv or froren 
stale both of which conditions prevent 
bacterial proliferation 

Minor problems I’aticnts have occasioiiallv 
complained of a slight dull ache along the 
course of the vein when concentrated plasma 
IS administered rapidlv Bv slowing the rate 
of injection this jiain can be stopped Since 
the hvdrogen-ion concentration of the con- 
centrated plasma has been adjusted as 
suggested bv Jones and co-workers tins ache 
over the vein rcceivang plasma has been eli- 
minated T his fact IS of considerable impor- 
tance wlien concentrated plasma is injected 
intrastcrnallv 

When concentrated plasma or scrum is 
given into the suliculaneous or dermal tissues. 
It is quite painful for a short time Ihc pain 
soon passes and wc have iicv'cr observed a 
slough from this minor mishap 

In parturient women the administration of 
the concentrate has on occasions precipitated 
a low backache which lasts 2 to 8 minutes 
Phis pain seems to be associated with uterine 
contraction 
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In vrvtn ihock cun we h*\-c on ocoiAkh 
ob^er\Td « trwicnt h\peTpoct /olknring the 
ripkl Injection of tne concenlrmte The 
hyperpoc* l»*tj 3 to 8 minute* and entail* an 
vncrcajc In the respiratorj rate inch a* Itom 
18 to 14 respiratjon* per mlnirte The 
phenomenon te em* to be confined to patient* 
with a lowered blood prewuie and to thofc 
freqocnllj •emkonaoQQ* and ha* not appeared 
to be hannfaL We do not know the cause of 
thiaocoukuiaJ tranatent hj-perpoea but it can 
bcelimjnaledbv tkrwingt^rateofbjectlonor 
bN bnef pauses durmg admlnklration. 

The rapid Injection of concentrated plasma 
to patienti hiMng an olIf(emla bis not been 
coridud\T to what ha* bro termed “apeed 
*hock” (jo jj) Wc havT on nnmerous 
occasion* admlnlitcred 50 to 100 cubic centi- 
meters of the concentrate in 3 to 5 mlDute* 
time with DO ohiervahJe [fl-effcct*. Thccondj- 
tlon termed balk reaction (ro, jj) Mems 
dmllar to that dttcoaaed under the beading 
“CKwrioading of the Clfculadott." 

Newbouser tod Reodrkk hire deaoibed a 
drop In blood pretacre folloaing the admioi 
itratkin of concentrated pls^wria In case* fai 
shock In several case* we ha^e conaulered 
this change doe to Insufficient therap% In the 
Inception of a Wood pre Mur e drop doe to 
tbo^ In socb patient* iddidona! tcerapy m 
adequate measure has ahra^a rcNersed this 
change. In dogs in deep shock a txansimt 
mean arterial premire dr^ has been observed 
following 5 to 15 cubic centimeters of the 
concentrate given rajAD^ (5 to 10 lecoads) 
The drop Is usuaHv of 5 to jo millimeters and 
lasts a5 to i minatc After thti drop the 
p ics ame b eimated to a le*Tl above the 
preinjecllon level Wc haNT DC%*er oboenTd 
iHs ty-pc of pressure drop in human patients 
po^U doc to the fact that It would be 
dilEcult if not fanposalWe to administer coo 
centraled piaima at a compajahlc rale with 
standard *)Tmge* and needles. For eiample 
it would be necc s san to Inject 600 to 800 
cubic ctnUmeters 0/ concentrated plasoia 
within I minute to the average adult to attain 
a rate of adminlstratioo comparable to the 
experiment here mentioned Thb transient 
depressor effect has been studied and will be 
discussed in a separate report (j6) 


W e ha\T been unable to differmtiatf le 
tween concentrated plasma and cooctnlnt 
ed scrum from the standpobt of fretpacr 
of reaction production. AD but 00c of tk 
pTOgenic and nrtlcariil reaction* reported b 
Table I resulted from the use 0/ fJatrna Ouj 
erpenence with concentrated serum b reli 
tnrlv small, but we ha>T admloistcml both 
acrum obtained bj synertsis and thst obtii*d 
br Wood defibrinatxn In the Utter proetdere 
the fibrin b whipped out a spedal drret 
(17) In children, there ft do doubt thil 
concentrated acttmi is pr e ferred, becaow the 
dtrate reactions are not encountered fofkrrag 
its use 

It b beJie\Td by most workers thst fresli 
aernm, obtained b\ i^-oertsb, b condodre to 
reactions but serum over s to j weeks old h 
DOL We are not in a position to cEscub thb 
point but wt can state that fresh serom 
obtained b> defibrination dried br the adlc^ac 
process duscJxrd in dbUUed water srk gtira 
In coDcmtratcd form has not nrodoced rm 
tioos in 007 hands. When Sdlz filtndea a 
cmployrd in the pr e p aration of plsim*, s 
paAiah\ defib ri ruled product b obubed 
srhlcb Iikewbe has oot bees coednavT to 
reactions. 

CONCLPSIOOn 

I Different tvpesofreactioiissrithparticn- 
lar reference to concentrated plasma are 
dlacassed 

3 Reactions are dasd&ed accardmg to 
raosatiiT factors namely factors inherent h 
plasma or serum factors introduced during 
the preparation factor* associated with fsdlr 
admlnbtrmtioQ indodlftg cootrmbxficaUoiu, 
and pccuIiariUes or IdlosjTicrmsie* of the 
retapsent 

3 Propedv pfrpaml concentrated pfasmi 
b safer than whole blood transfuskns. 

4. Although plasma prepared bj podbsg 
after sepanUxw of crythroc)-te* came* verr 
little risk greater safety can be obtained by 
pooOng of Wood of aD different tvpci prioc 
to separatloQ 

5 The reaction rate of plasma prepared a 
thh center b presented Preparation coq^« 
of (a) low temperature pooling of whole Wood 
(b) separation with two stage cootmwes 




IMPLANTATION OF THE HEPATIC DUCT INTO THE 
DUODENUM OR STOMACH 
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ANASTOMOSIS betiroi bepatk durt, tad /rw portkm erf the hepatic d«ct miB 
\ duct and the doodenum or •tomach D«*e icar ti*»o on the acaleT ktIict d 

■\ mar become Dccenars ai a mult of ")** “d lA* treath' lEkid 


j.._« I 4U . . * / 1. . . n louTwoea 0001 » enue cwiaartm 

duct In the treatment of gall atooe* or foOow a coioHc* Dredaow fluid Sine* tir opesiB* h 
mg rejection of the common bile duct for ft«*h *lth the Urer rarfaet and the rtjloo rdathch 
carrirwma. ^lanv different metluds for the proUcin of mafclnt a *tid»ct«T 

and dcvrfbri but « rei-l^ir o( thh onbod iIaioMo<o,(I- R. D ) l«iiptCTi«alr <4 
literature doei mt coax within the acope of «Hih micam la experioxfita] woci oo do(s. A nUxrr 
thit paper hlao) of the methodi are unaatla- catheter f\o. S Preach) the hireet that oaiid b 
lidor, bcab«: ol irfmlcl dlffiojtit. or 

_. i 1 _ J . J duel and pajaed npwani uU the IrtrMr dwaact 

luhKTKnt itraori*. The pnxidure .dopted ^ boot TStlSim. TW doodemm tad boo 
m the two aun to be described appean to Irntr taotaUnd la the nrvloa dMectka b «anh- 
pewetit certain adraatagea m iheae rerpeeta b< icr the fimrroo o UJe dak. The eatbetfr 
ovtr thota In common loe ind, done Ihc btao, pU cri ,«t»l»a.lb« mlnto cd ita 
pnndpJ. ol .he mrthod hta Dot, u, U« »SS 

authors knowfedge been heretofore described. f« diatanceerf nsdmrtcn with dli nbmb a 
thk report seems warranted. mautet to that e a^Ay y t d ta the Wlud 

catmatomr The free end of the atheter ra 
CAjrt t U It \a ti 005. A female, a^ped sj latradood [at Lba innv^ erf the doodems and thca 
reans wu fleet seen bv tu oo Septetober »o (mo. oat ualn br mejM erf itah ca^ 4 cothnetm 
b«ta6* of the hbtorv aod floomi* are omitted dbtady aauMficxledlQ Flnre b BothlhecaUun 
except lor certain rderaot Uema. She had been of the caUxtcr lot the modemin aod Ui nit nr 
operated upon ela ea’ h era I Jamtarr W by tifhtlx doaed. the latter bd freln/ortedbr rrwr 
competeot aarreoo aod a 01101007*1001007 had been ou taf of ocoentam Two «tar nttorti ere Ihra 


out anln hy meuia of itah ound 4 emthnetm 
dbtall/aauMficxledlQ Flnre b Both theca Uaacr 


competeot aorfeon aod a cholecTatedocnr h 


of the calhrier bt the mtodemun aod Ui edt nr 
tifhtbr doaed. the latter bd f reln/oeted hr rrwr 
ou taf of ocoentam Two etay nctorti ere Ihra 


performed. The opecalioo wai atated 1 ha been placed re the icar time, one oo either dde of the 

accnmpBihed xithioct unwtal Incident- Symptom* pert tc Int lha bepatec dact. The dnodeaum war 

fogeaUre of bObry colic bad been p r eae a t for (he altd aloof the cathetis afalaat the bihna erf the E rr 

pcrrfcm* 0 yeara. Tbeae «we enlirny rebered by od held place by the lUy mtnrc*. a* iflwtratrf 

the operatke aod the paBeot itatei that the (eft In Fifnre c. The catheter aa that con^rfetn 

ell for a period of 6 moatha hen aha Aral notked c o rered The bdoreen raa ckned la lha ow 

laundicc nd feneraiued prerilot AlUmfai K aod manaeT aod tha catheter breafht o«t Ihratfh ^ 


atcaddy Increaaed dannf 


adcniabteTed, bat the fanodiCB loehioo. Tha diama« from the tnba reinal^ 

1 dannf the a moatha and atiiwarforedfor*eTefaJboar\theabecainedeialtrb 

ppcared In the tight nnper btle tinged and pcagretahrtly darter aatH aormu 

qn^t«l of the abdoeaen go September S. when ppenH I Ule drained freely Cooraletcmce u 
by os tha patient ra» rety deeply itowSced, mdsfactory except for moderatHr aererr 
the Icteric lodca wai 85 and tbere waa no lOa m (nfectwo Tha catheter aarmwredbi day*,"* 
the atook. The prolhrotnhtn time waa normat, Imroedialriy ppeared tha ttooli, bnt ^ 


donbtlrm dne to the cootlnoed Inffatka of bOe indea remnined boormally h^h for 

aalt* awl Titamin K. \ diafnotb c< ohalmctlre J aodicc then dn^ppeaird and th* patleat M 

laantBcena* made aod cperatwowajpcrionnedMi remained wtD t dat (Decaaber {up) or mcr J 
September 7 940. The gall bladder common Ule jwa. 

Fn»th«l>p*re?*uid »TeiT rftwrj ^^ri Clfcy opCTStlvc fiotEoga the 

TWraTk^tmTiSfd'^rrMU b«t* Mr» kmb J period (6 motitlu) oi fOod hesllb tad Irttdom 
tc— Jru- far K«rcth ^uiidtce after the chofecratcctom) b 
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^ ]. I>r»»ktt tD gi plhff CPgthodol nU»«UuHi « tftq p>nCT» Ujdyuk T<cttrwff 
lad (or lapUautua ei Ue ikvt IxpUk dart bto tW itasaci 


interectkg It levmi probabk thit Uik ducts 
vetrt not directly dsmsged tt this operaHm 
bat that some other factor poasihh inler 
fereoce vrth the blood supply to the ducts, 
was responsible for thdr tubseqwBt gradual 
duappeirance inth the onset of obstroctjre 
jaunaice The method of repair here Olus- 
truted [s terhninfl) the easect of those with 
which we are fammar and the free eitemal 
drainage of bOe is reasaanng from the sUnd 
point of n\'cr function in the immediate post 
opcniti\T period 

Cijc Unit No. ^70766 Msk <c^ ^7 >r«rt, 
entfrrd the M BEtliiin Ho^ul Nortm b n 

Tbe detsib of the hUtory asd fiadlam are 
emitted eicrpt for certain rrieva t item* There 
vaa aUtry of ptofr emi re pamleu iaondice and 
ir»4ffct of fo poondi dannf the prevlom 
menth'- The uver was marle^ roLured. the 
atoob ere day cofored the kteric Indei vaa 60. the 
protkrDfflU waa £6 per cent o< Dormai. and 
moderate anenta na preheat. A (fiafooeb of 
otfctrtctire iaaodice pmwhfv d t ouuer of 
th head of the paocrcai aai made and opentlon 
aa performed 00 hovember e6 04 The 1 rer 

waa marte<Dr enliJicd, dark jtTetn In color firm tid 
oodttlJU TbefallbUcklerwaacollafewd ndcoDUiBed 
m«n moont of Ihich frar fhrid Thecemmoo od 
kefatic dacla ere enbrfea and teitaely diatended t 
point where the duct entered the pa crea* Tba 
llim ( here were hard nd fibrotu nd tcntal 


dUfMria (wbaeqwntly coeilnnetn ef anew ef 
the ctnacn lAe dart waa marie rueom- 
dsodenertoar vaa performed aad the hepallcdoct 
Implasted bu> the aleoKh aa [Daflrated in FTfam 
and j Recorery waa otbf rtoty Ub draoef 
freely Iran the tube i the hepatic dM tac3 it aai 
remoted weeli later K dwdenaJ fiitah lia 
dereloped and penbied The nbaeaoent cewne 
waa chajactertml by MCftemlre outmlre iBfoIr 
a*enu welfht loav and advoda, I iplle d tlwtw 
daily tram/ akeu of hhxxl. plaima, or aadao aridi. 
Death occurred March ap, ur oe 4 moolln from 
the cfteralkn. A top*) revoird e iU rae rmaoi- 
tkn. coffiplet abaeim of ubcnUucpwi and deprt 
tat and hilary dirbowb, but llhoot (arty I Dtia 
tlowl iheli TT The pancreatic duct acnapfetelr 
octlnded ddated, and the remalooc panoeu 
airof>fakd nd fibrotic Thli trophy ulnNrdU 
the ona UMU the laleta were oonaal 

The ahaeore of fatt) infiJtratbo of tbc Brer 
bt Um case Is signifirajit m new of the co(d< 
pletc ocdusloQ of the pancreatk; ducts- No 
pajKTeatlc juice could enter the Inlcsti^ 
tract This finding is In hsnnon> with oar 
tesolts m the dog foUowiDg ligation of the 
pancrcaUc ducts, and suggests that Itpxaic 
defidenc} Is not a proenjoent feature at iestl 
in the immediate postoperati^T period The 
emaciation can be accoonted for on the ba#a 
of the duodenal fistula the alrtcnce of m*" 

creaUc digestion and the Impairment of mrt 
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function ^\luch doubtless interfered inth the 
utilization of the plasma and ammo acids 
supplied The plasma protein concentration 
persisted at a low level and did not respond to 
parenteral ammo acid therapy The case is 
presented as offermg a satisfactory method of 
dealing inth the hepatic duct alter pancreato- 
duodenectom^ , but raises the question — 
should not the pancreatic duct be reimplanted 
into the intestine in this operation? Many of 
these patients ivith long standing bihar}' 
obstruction are handicapped b}' serious im- 
pairment of liver function and for this reason 
may not respond satisfactorily to the intra- 
venous adrmmstration of plasma or ammo 
aads The complete removal of pancreatic 
digestion by ligation of the pancreatic ducts 
produces an additional handicap to adequate 
nutrition which in some cases may determine 


the issue The severed pancreatic duct m the 
dog ma^ be readily implanted into the small 
intestine by the method described here for the 
hepatic duct In this case, liow'ever, infoldmg 
IS omitted A small ureteral catheter is tied 
into the pancreatic duct, made to traverse the 
small intestine by means of small stab wounds 
and then led to the exterior After 4 or 5 days 
the catheter is removed and the high Secretory 
pressure of the pancreas maintains the new 
opening into the intestine It is possible that 
m some cases this method might also succeed 
m man The duodenal fistula doubtless 
resulted from the anastomosis of the stomach 
wuth tlie horizontal portion of the duodenum, 
wluch IS partly deficient in peritoneal covering 
It would have been better surgical judgment 
to have closed the duodenum and made an 
anastomosis with the side of the jejunum 
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A Compantiic Study of E«n-ogcni .nd Method, of AdmipinritiDii 

JCteEPH G CROm M D F \.CS STUART A. SCHtOSS, M D trf 
GEORGE UTORD MD Gaamud, Ofew 


T his report culralmte* 7 x'csre of ex 
pencDcc gieened from tte treettocol 
of lome 358 patleati vkh elouHt all 
of the cxtrofenic prqMrstioaa that 
hare been made available dunnf the past 10 
>taii. A crtecaJ rc\-fcw of tbeae 358 caaet 
)’Wdi acme rather peruoent data aa to which 
of the honnooet ha* been the mort eflecUve 
In our hand*, and aoeoe XTry impretsx'c evi 
deuce a* to which method of admlnlatratioa is 
peodoclfx’c of the most aatufactor) retulta. 
In this aerte* of paatienU we have used from 
time to time the ciitroaea, the eatndloU 
emmenin and more recently the aynihrtlc 
atrogeaa, atilbeatrol and hoeatrol Before 
the ^rent of the lynthetk bonooDe* oor 
policy had been to attempt to time the ad 
ministration of the estrosens m loch a way as 
to imitate the Dormal cvcfic prodoctlon of 
thi* bonnoae bv the human ox-air Thu 
method of adrruiuttratioD we ha\% choaro to 
term cstrogeok therap> La phase as op- 
posed to coctinuous roaas dou;^ wbemn 
reUthrl) large doses are given at regular 
ipeohed intervals without regard to the 
p^noiojK honnoue cyde with which nature 
teems to do ao wcH we hax'e accrmia 

lated Impcetiivc *tatistk* on the *^11 phase 
adimnist ration of the so called oaturel estro- 
gcTB" In rrlatfvd} small dotes, unfortunatdx 
we haxT no on tuefa a method of ao- 
mimstratwn of hciestrol, and chethjdstil 
bestrol wat gi'tn in thu manner in so lew 
cases that the results are not slgnihauit 

rren ttr Dnwtant 
Md CaOm UaScM. ■ 

‘ r»PT.j H Till I „ _ 

Kawlbcfan tb* Chr— M Qb»U<ncml ioortf 

IVtfMl- U C- D S-X caaclmaitr 


UT IS. ISU, aftfr 
af tW -a fi»-" ■ 
^ mcM 1 


The pharmacologic and pb}-»oiDgi: tc 
tivitj (rf the “natural estrogens esticnc, 
estradiol and emmenin have been to ihx 
oughlj dBcuated in the past that we shall 
roerdy tabulate oar experience with tk>e 
honncBiics administered “in phate 

TABLE L — W rHASl tOMWlSTatTlOS 


tu *S S S 

iBfTOTttl 5 ^fO 4* 

Cui 44 UT(xl 14 ^541 

Meu Uar W |n>p fj 

The derelopcDent of the stHbestref snie* of 
catrofenic rubstancet begin with the danoo- 
strmtlm by Etoddt and Lawton is 1937 that 
anoJ (p»-hydroT\propeoyl) imdergoe* poir 
marixatlon and ^delds tmet of a highly actm 
ettrogmlc nhatanev one of the roost potent 
of which U dJhxdroT) •alpba-beta-dlethi I sdl- 
bene;, or diethylilfn^troL Id dmlcal use 
however the axlmimstration of {fictbx-liiil- 
bestrol was attended by tone reactions a 
hlbfted chlefi} as nausea and xurnlllng 

Further intensive research was arried 00 for 
other actJxT pofymen of anol in tbe hope ol 
finding a cornpound with high ntrogemc ac 
tivllj and comparatA-dv low toildtr Ctnip- 
befl Dodds, and Lawsoo isolated from tin 
a highly active poljTDcr 44 dllndraiy 
gamma delta-dipheiij'l n-bexane which was 
Identical with the bxdrogenated form of <fi- 
ethj'lstllbcatrol (Eh)iiroA-diclh>ist 2 betlid- 
Thm authors found that thH latter mbstaiKT 
which was called 'heiestrol,” In doses of ai5 
nucrogram gave an cstrus resp ja se In 60 per 
cent of rats whereas a dose of at ndougniB 
gave a » per cent respoosc. A dosage of 01 
micTogTam caused full citnis In aD rats. 
appeared ilxi In the rat herestrol was more 
active than diethylstJTbcstrof to peododog 
vagina] estrua. 
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Campbell and co'uorkers (4) further tested 
the biological actmtj^ m ovarectomized rab- 
bits, male guinea pigs, and ovarectomized 
rats Comparative activity of diethylstil- 
bestrol, hevestrol, and estradiol was de- 
termined in the 60 rats, and it was found that 
hevestrol was most active, being shghtly 
more active than diethylstilbestrol and 2 8 
times more active than estradiol 

The first reported clinical study of hexestrol 
■uas made b}'^ Bishop and his associates 
Their chief object was to determine threshold 
doses of diethylstilbestrol, diethylstilbestrol 
dipropionate, and hexestrol rather than to 
obtam a high percentage of satisfactory clini- 
cal results Of 103 menopausal patients 63 
were treated with hexestrol, 60 ivith diethyl- 
stilbestrol dipropionate Relief was obtamed 
m 91 2 per cent Comparative chnical ac- 
tunty could not be established by this re- 
gimen, but the toxicity mcidence, studied in 
155 cases, was 21 6 per cent for diethylstil- 
bestrol and the dipropionate, and 4 5 per cent 
for hexestrol (In a private report appended 
to this publication. Bishop reports toxicity 
studies m a senes of 83 patients treated with 
diethylstilbestrol, 20 with diethylstilbestrol 
dipropionate and 18 with hexestrol Toxic 
symptoms developed in 22 9 per cent with di- 
ethj'lstilbestrol, 30 per cent with diethylstd- 
bestrol dipropionate, and in none with hexes- 
trol The maximum daily dose of hexestrol 
m this series was 2 milligrams orally ) 

The comparative estrogenic activity of 
hexestrol and diethylstilbestrol m the human 
has been studied by Freed who found that 3 
to s milhgram doses of hexestrol were neces- 
sary for satisfactory relief m a group of meno- 
pausal patients who had been controlled with 
o 5 to I miUigram of diethylstilbestrol Thus 
the activity in the human of hexestrol was, 
accordmg to this report, one-fifth that of di- 
ethylstilbestrol Incidence of toxic reactions 
with hexestrol was about one-half that with 
diethylstilbestrol, the incidence m the latter 
bemg 15 per cent Toxic reactions with hex- 
estrol (nausea and vomitmg) were mild and 
seldom necessitated withdrawal of the drug 
Bieren and Compton found in small series of 
patients with menopause, primary dysmenor- 
rhea, and sende vagmitis that the activity of 


hexestrol was only one-tenth that of diethyl- 
stilbestrol On the other hand they found that 
in treating vulvovagmitis of children hexestrol 
was shghtly more effective than equal doses of 
diethylstilbestrol Some patients responded 
to large doses of hexestrol that had not re- 
sponded to small doses of stilbestrol Nausea 
was experienced in some, but it was of mild 
nature 

The discrepancy in estrogenic activity of 
hexestrol in the two latter reports indicate 
that much more study in larger series of pa- 
tients IS necessary before any definite state- 
ment as to the comparative activity of hex- 
estrol and diethjdstilbestrol can be made 

Aside from the results here discussed, little 
or no data are available regarding the pharma- 
cology and toxicology of hexestrol Prelimi- 
nary results (8) of a recent mvestigation indi- 
cate the close similarity between the activity 
of hexestrol and stilbestrol Assayed subcu- 
taneously in olive oil by the method of Kahnt 
and Doisy 035 gamma of hexestrol was found 
equivalent to o 4 gamma of either stilbestrol 
or alphaestradiol benzoate These results com- 
pare favorably with those obtained by Camp- 
bell and associates (4) Hexestrol and stil- 
bestrol admmistered in large doses every other 
day for a penod of 3 months mhibited the 
rate of growth and weight increase m ovarec- 
tomized females, normal females, and male 
rats The toxic changes observed were similar 
to those desenbed by Teague The adrenals 
were enlarged and dark brown in appearance, 
the hypophyses of many of the animals were 
hypertrophied, the gonads of both the male 
and female animals were atrophied, and the 
uterus and vagma resembled those of estrous 
animals Pyometna occurred in some of the 
rats Hexestrol and stilbestrol produce a like 
increase in the weight of the uteri of immature 
mice indicatmg a similarity in action This 
action was also observed by Campbell (4) 
On the basis of the available anunal experi- 
ments it would, therefore, appear that the 
toxicity and estrogenic activity of stilbestrol 
and hexestrol are very s imil ar 

One of the pitfaUs m the evaluation of re- 
sponse to estrogemc therapy has always been 
the close similarity of the symptomatology of 
the menopausal sjmdrome and that of neuro- 
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drculitorj utbaoia ind the \iriota p^xho- 
neiirotk^tc*. Several dinla h*ve from time 
to time fobstJtuted iterile oil or tr»lhu» for the 
InjecUbk eitfogciii ind have coted reW 
from •jTnptotn*, comparable In many In- 
stance* mth the result* obtained with estrooea 
and eatradlok. Another of the \-arublei cn 
coontered la the \’crj obnoos fart that oar 
private patient* lespond much more tnrickly 
and coiE^ctd\ to e*tro^ic therapj than do 
thar listen in the free cLolca and dtspensark*- 
Several rcaaon* have been ^\*eQ for tKU the 
mort universal being the economic realltv 
that the private patient ha^’mg to paj for her 
treatment, stnira for relcajc from medical 
eipenae as well as from her *>-mptomt, and 
this In turn acts as a vrrv definite p9>‘ch]c 
boost akmg the road to recovTf^ The retam 
of good times and increased ereplovment Ind 
dent to war work has also been a great ps>xh]c 
aid to n’mptomatic relief Patients who hAsx 
responwi lndi6fereotl\ in the past, quickly 
tecosTT lo that, tbe> can get e:w> avtflable 
and remimeratlN'e work at nearby defease 
planta. ^^ocDeQ wboae hosbands and soos 
uve hxtg been kOe and oo relief roQs, Impnn’e 
markedly as these oaemploj'ed begin toWng 
bomepa> checks whkb Issue coorc and better 
food, entertainment and the other desirable 
things in life. CoDNxrad^ some patients who 
irere getting alocg quite well eiperienced 
marked exacerbation of symptoms when aoni 
woe draltcd into the army or when mlhtaiv 
action was reported in areas where son* al- 
read) In the service* were known to be »ta 
tioned- Unqucitionabl} fa\-orahle or un- 
favorable psychic Influence* can alter greatly 
the response oi these pitienU to our best at 
tempts at efl’cetive estrogenic tbcrap) 

Weather is ai»thcr %Tr> definite factor 
which most be taken Into consxleratlon. We 
have noted much more difficulty in con 
troBing symprtoms of menopause during tpriis 
of tumidity and It U nodenlabie that 
the patient b tie dimacterk sleep* better 
fed* better and enjoy* much moce freedom 
from hot flushes, fatigue headache* and 
vertigo b cool dr^ weather than at any other 
teasoQ of the year 

\a has been prerviousl\ noted dietbylstfl 
bestrol was the first of the rmthctic estrogen* 


to be produced for dlnlcal use TlwcDmento 
ha* been that this preparation 1* an dTectne 
estrogen, whether ri\TB by ths oral route hr 
the application of omtroenU and suppj^ 
torics, b\ the btramuscnlar bjectloo of oflr 
•oludons, or by the impianUtion of cryrtsb 
and pellet*. It has been of great \‘alue b the 
relief of the nntoward liTnptomi of the femik 
dimacteric, but favorable reports have tki 
been forthcoming on Ita efficacy b the treat 
meat of varioos other conditions In vhkb a 
potent cstro^ b indicated. Its use b the r^ 
lief of e*»ential dysmcoocthca has been f*\-cf 
ably commented on by Sturgis, and Rm* sad 
Collins harefoundit cffectisTb the trealmctrt 
of gonorrbeal vulvm’aginltb and b the ■‘cne 
vagbitb of the postmenopausal year*. Muchie 
has presented coudoslve evidence of the vibe 
of stilbcstrol b the suppressbn of Isirtatwi, 
and its abOit) to decrease the insulLn require 
meet of the diabeiK b pregnane) has breo 
reported b> WTiite and Hunt and ta the raeoo- 
paose bv Spw gtl m an . MauN vrltm, notsUi 
»"nngTiaa3 iiN^repcrtedfiitrablyopootk 
efficacy of ftObestrofb the mewpaose Thai 
It ma> be of value b the treatment of hr 
pemneai* grarldarum see ms not unGke^y 
from the srork of Smith and Smith vbi 
found that ita admlnirtration along alth pro- 
geslertAe had a definitely benefidol cfiect on 
the nausea and \'Dnutbg 
For the post a \-eaj* we have been trcitini 
an patKots with Wxotrnl b> Vbc method d 
auitbuixis masi dosage 
For purpose* of comparison our eipciience 
with rontbuoQs mass dosage usog *0 
estrogenic hormone* eicept heo^rol b ewn- 
piled b Table II 

TABLE IL— ADUUnSTaATlCPr BY CO'fTTXrOC* 
UASS DO3X0B 




Syaptom tm 7 

ItDcnrad 5 

4 

Mtaa UtiiMXBt taat laf tW poop 

From t iw ligMres b Table II It will be seni 
that adnunistralioc of all estrogen* etcrp< 
beiestrol bj conlbooui mua dosage produced 
onl) 1 $ per cent of symptom fret results a* 
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compared •vMlh 45 per cent by m phase ad- 
minislration, 38 per cent of complete failures 
as compared wth 18 per cent, and a total sat- 
isfactory result (symptom free and improved) 
of 62 per cent as compared with 79 per cent 
for the in phase method The latter also gave 
results in a significantlv lesser treatment time, 
7 35 months for continuous mass dosage and 
only 4 7 for in phase therapy 

Our experience vath hexestrol by continuous 
mass dosage, summarized in Table III, shows 
a higher incidence of satisfactory results and 
a lesser incidence of complete failures than 
either of the previously detailed methods, 
w'lth a treatment time not appreciablj' less 
than that of in phase administration The 
latter still is supenor as far as completely 
sxmptom free results however, with 45 per 
cent as compared to 28 per cent w ith hexestrol 
It seems logical to suppose that hexestrol, ad- 
ministered b^ the in phase method, would be 
far sujrerior to any tvj>e of therapy vet tried, 
and It IS our plan to run such a senes of cases 
W’lth this new S) nthetic estrogen 


are shown in Table IV— Results in Indmdual 
Case Groups 

TABLE IV —RESULTS IN CASE GROUPS 


Mean treat 
menl time — 


Surpcal menopause 

Cavov 

Tor cent 

months 

Sjauptom free 

13 

37 0 

7 25 

Improved 

30 

62 S 

6 25 

Unimproved 

5 

10 S 

5 4 

Unsuitable for treatment 
Insuflicient time for 

3 



evaluation 

Treatment discontinued 

4 



because of untoward 
effects (Nausea and 




vomiting, a, nausea 
only, s) 

7 



Mean treatment time for 
Natural menopause 

group 


0 4 

Sjanptom free 

S 

16 7 

3 75 

Improved 

33 

6 S 7 

4 7 

Unimproved 

7 

14 6 

5 3 

Unsuitable for treatment 
Insufficient time for 

I 



evaluation 

Treatment disconUnued 

6 



because of tovic effects 




(Nausea, a, chills and 
urticana, i, headache 




and conjunctivitis i) 

4 



Mean treatment time for 

group 


4 6 


TABLF III —CONTINUOUS MASS DOSAGE 
(iirxrsTKOL) 


S) mplom free 
IiTH)ro\e(l 
Uiiimprov C(1 

Mcnn trcTtment time for group 



Per 

Mean treat 
men! time — 

Ca5C5 

cent 

months 

31 

28 3 

5 5 


57 3 

55 

Ki 

Ki 5 

5 3 



5 4 


111 our scries of cases on hexestrol, 130 pa- 
tients ha\c been treated for \arious gine- 
eological complaints, these cases are dis- 
tributul as follows surgical menopause 33, 
natural menopuise, 33, senile xaginitis, 3, 
amenorrhea, i, oligomenorrhea 2, meno- 
mctrorrliagia 2, eh smenorrhea, 12 eases 
The menopau'-al semptoms encountered 
with jxreenlnge iiicidente were as follows 
hot flushes 9O S7 3 per cent insomnia, 57, 
32 o jx^r cent, ner\oii-iiess 32 47 3 {ler cent, 
tatieue 30 4s4IRrcent headache, }o 44 3 
percent eniolumal labihte , 20 18 2 per cent, 
arthralgias 17 i:; - cent, xertigo 17, 

1 3 s fKr ee lit others 13 i , 6 jx r cent 
AVri(//e T liL total results m all t\ix?s of 
eases ln\o alreade Ixen tabulated (labic 
111) The re suits in the tnelix idual e ase groups 


Scmlc aog;;n/rr Three patients with senile 
vaginitis were treated, 2 of them with quite 
satisfactory results Onh the oral route was 
used in these cases, but we are of the opinion 
that the use of hexestrol in the form of anginal 
suppositones would have hastened and made 
more complete the clinical result 

'imawrrhea Only i patient with amenor- 
rhea was treated IMiile wathdrawal bleeding 
of a xer\ small amount was noted, this pa- 
tient had pre\ loush been subjected to pitui- 
tara irradiation for this purpose, and it is im- 
possible to eaaluatc the result She has bled 
caehcalla aaithout hexestrol since the irradia- 
tion treatment 

Oligomenorrhea Iwo patients aaith scaiita 
menstruation were treated aaith hexestrol One 
has been under obseraation onla 2 months at 
the present w riting and as act no improaement 
has been noted The other had been treated 
for S months aaith amniotm and 2 months 
with dietha Istilbcstrol \fter 3 months of 
i o milligram oi hexestrol daila , she bled so 
profustla that another jjrcparation had to be 
used to cluck the bleeding She did not return 
to the clime thereafter 
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Fmuliffnsi UetdiHg Two paljcnu with 
fancttonil Weeding were treated In i there 
wu complete failure, and i-radlatkm was de- 
cided npoQ In preference to further trial with 
b eie atrol The aecond patient had apparentlj 
latisfactorv fanproN'ement in one menitrttai 
cvdc bat has not been under obaervation 
long enough to justify any rUtirn 

Z>Tf*»eiMrrifa. In the treatment of d\i- 
menorrhea, we have had tome tndj brilliant 
results. Just aa we ha\T previously noted with 
(ficthyiitllbertrol W e have itseiveJ the osc 
of beiestTol for the refractory case which hat 
resisted the more commocily nsed analgesia 
and anttspasnudKS. The cases we haw 
treated haw been only the faDures of other 
forms of treatment Indodlng HPitifwi u^d 
oirettaw otenne snspensiao and presacral 
sympatnectomj Since the theory Is that a 
large dose of estrogen, tudi as represented bv 
benstrol mhJblti the pftujtan* which In turn 
falls to bnog about follldc maturatian and rup- 
ture thus inducing anoMilstotv bfeediog 
which IS palnleso, we do not beTieve thst it is 
to be recommended for widespread or ccn 
turoous use. But for the cUnioan who wants 
to secnre prooipt t^mptomatK results ao as to 
gain the cooBdence W his patient while be 
stutfles her case mere ctrefaJiv and it greater 
length, be xeit iol Is suggested for caations ad 
minntratkin under careful observatioo- Of 
the 1* patients treated, compiele sytnp^omallc 
reBef was noted b 9. The 3 others were fail 


ures. 

Tndc t/tcU Toxic effects m the bcWcnce 
hfted bekrw were noted b 33 ca« bard> ii 
cases were these sercie eno^ to neceisiUtc 
(jBConlboance of heicstrol nausea onl> 13 
vertigo 4 naosea and >-omitbg, * cpi 
nstric pafa i bcadarhe with conpmctiviels. 
1 with urticaria, i maiing a total of 

aj. The II necesatatnigdlacofltbuance were 
(6tribatcd as follows nsusea only 7 casa 
fi fwwt ind vomiting * rhiU s and urticaria, 
I headset* and conjanctn-itis, i making a 

Zhsage Tbe doeage of ™ » 

variable that it is Impossible to tabulate It b 
tn\ kind of statiftkal fonm SofSc e it to say 
that the faxMeocc of untoward syiupt^ 
from the drug bore no relationship to the dos- 


age fivem The amount tdmblacTed ha 
varied from o.a mUEgram ever^ other day ap 
to as high as 3^3 mHl^rims twke dsHy for tie 
oral preparatioei, and ix> mllEgnm frwn coe 
to three tbiei weekl> for the btrannacnla/ 
route Toward the cod of the series ow 
tendenev was to start our roetiopauMd otei 
out on 3^ raiI%Tana bv mouth £n and to 

milligram b oQ twice weekl) bv the bln 
muscular route This schedule was mabUnrd 
until some amelkration of symptoms wij 
noted, after which tbe dose was reduced gradu- 
ally to the lowest amount coomatIbJe with t 
salisfactorv ^mptomstic resulL While b 
aome cases thb was actompfisbed alth a dos- 
age as low aa o.j mUEgram every other day 
oraD) the uaoal mabtenance dose ats m 
mlOlgTam orally dall) Intramuscular ad 
mbUUratioQ was cootraoed at least once s 
week until we were sure the patient was 
gettbg a good symptomatic result, and in i 
few rases btianmscolar mediation slooe w» 
wd as the patlmts leeToed to respond better 
to the method of managemenL \\ nether thii 
was due to the greater el5oeac\ of btrames- 
colar dosage, or to the greater ps^ chic effect 
of this more la p ee s ave proceaure must be 
left for conjecture probably both factors piir 
a part. 

The 1 1 cases with untoward symptoms ne- 
cessitating discontbuance of bcxcstrol are 
luted below togrlber with the dosage used 
t. Nnwaud a swa dallj atBy aaly 

1. \sacs tad ntsibac ufia rrery Mbn drr 
aatacieoa U7 tk> pa tnl ««• taio itaod o« bon- 
tr:! tM tdrnted ws* 1^ RUutadivj 

nsih dmioDj 

f. \ iMj t M tely oj f». tafcc diJb* 

4. Snnwb ■(m. rvtTvwirrdjy 

I Hnaca em}j ofn dub 

Notts mty 0.1 dtdr 

I NaatcsiBb bCbl mJy taUunmbitr 
KuaaoalT afi* dnawnUj 
9. Naattatafr « n«a dtily . . „ „ , 

lo. rVuSt tad oniaHa nfa tsdci oiDy tnlly ud 
j a im . tp—-* ttUy inlrtaotcsb^ 
BtadacMud csoJoctlnlM Qina InBtnMtih 

hililttiiitirlj 

Of these i cases b only i tbe patkmt 
with rhnii and urticmria, can tbe dosage Iw 
aatri to hast been large In ah the rest the 
amount of the drug admjnistfTed was rela 
thely^vial when ^ to the maiiJie 
to mant', Vith perfecllv 
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On the other hand, clinical improvement 
was b} no means propiortionate to the amount 
of the drug administered In some of the most 
satisfactory clinical results the dosage was as 
low as o 2 milligram daily or even’- other day, 
while some of the failures received relatively 
huge amounts of the drug 

In most instances such untoward sjTnptoms 
as nausea, bleeding, ^ertlgo, and epigastric 
distress could be controlled by drastically re- 
duang dosage, and then steppmg it up again 
as the toxic effect disappeared Bleeding w’as 
controlled by discontmuing the drug for about 
I week and then resuming it in a more cautious 
and more carefully obserx'ed program Bleed- 
ing m 2 cases w as controlled by the adminis- 
tration of small doses of semandren, a male 
hormone preparation 

One of the most important points m evalu- 
ating the usefulness of a new synthetic estro- 
gen IS its capacit)^ to function wnthout the 
untoward effects of the old As previously 
pointed out, one of the greatest drawbacks to 
the use of diethj Istilbestrol has been the com- 
paratively high incidence of so called toxic 
effects, w hich have been reported in as many 
as 8o per cent (12) of the cases treated In 
our senes we have administered hexestrol to 
46 patients who had previously been on di- 
ethylstilbestrol The results of this study are 
tabulated as follows nontoxic on hexestrol 
or stilbestrol, 30 cases, toxic on stilbestrol, 
nontoxic on hexestrol, 10 cases, toxic on 
hexestrol, nontoxic on stilbestrol, 2, toxic on 
both hexestrol and stilbestrol, i , improvement 
on stilbestrol, not on hexestrol, none, im- 
provement on hexestrol, not on stilbestrol, 3 

SUMMARX AND CONCLUSIONS 

1 Our experience of 7 years, with estrogenic 
therapy m the Gyn-Dysfunction Clmic of the 
Cincinnati General Hospital is reviewed 

2 A review of the cases of 358 patients 
treated during this penod would indicate that 
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hexestrol is the most effective of the estrogens 
we have investigated 

3 Continuous mass dosage ol hexestrol ap- 
pears to result in a lesser incidence of com- 
plete failures, w’hile “m phase” administra- 
tion produces the greater percentage of com- 
pletety symptom free results 

4 Hexestrol causes a much smaller per- 
centage of “toxic” effects than diethylstd- 
bestrol, but must be administered in from 
three to five times the dosage of the latter 
drug to secure the same clinical result 

5 From a consideration of all the data ac- 
cumulated, it w'ould seem that the best clinical 
results might be expected from the adrrunis- 
tration of hexestrol "in phase ” 

Notf — The \Vm S Merrell Company were most helpful 
m the compilation of these data They, as well as E R 
Squibb and Companj, Ajerst, McKenna and Hamson, 
The Schenng Corporation, Winthrop Chemical Companj , 
and the S L Massengill Companj , each furnished some 
of the estrogens used in this study 
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riAZARDS CONNECTED WITH THE TREATMENT OF 
VARICOSE VEINS 

LA^TlEhCEN ATIj\S,MD Oerdind. Oik. 

W piUN recent van I huve been fcmonl \-rin tnd a rerectloo erf iU proikial j 
tapnared with the number and Inchea. The operator who U not ttcrociMT 
variety of mithapa whkh ina> acquainted with the namertw* \-ariatJMM h 

a* the direct reault of treat the normal and pathological regional inttooT 
m^t desigDcd to obhtcrate \-aikose \-elna. may enconnter considerabic difficultr 
These are not comphcahoni which super\Tned Although not penonall) respomible fa- 
because of loiiie Imsh: contralndkatlon to the the* two particular aeddenti, I have had tie 
particular form of therapy employed On the opportonitv erf obaerving cates In wHch the 
contrary they muit be conaklercd as definite femoral van waa inadvertently tied or the 
hn n r da which are indigenoin to certain femoral artery InjiuecL Hemorriiage U not an 
methods or are the remit of dther Improper In/requcnt occurrence The aaphenotu mn 
technique or the failure to observe certain and bufb may be coormouslj dilaled and vrrr 
prccautkma. Tbete untoward inadenta do th fn . or in the praence of a kmg itaodint: 
not occur with auffident frequency to Jujufr vancoac pUebitis or ukeratjon theac atrnc 
the aMomptioa that the management erf vaii- tore* mar be brittle and friable and ioT 
coae vdni is a huaxdorts uodertakuia How rounded by infiammator^ thsue Under foch 
ever to the phj-sdaa who hu the mlcfortuoe oraunstancea, lo/orv to the rdn miy be 
o( bring responsible for a serious compbcatlon dllBeuIt to avoid and the resultant bleeding 
resulting from the treatmest of sach an ap- pnrfuM and hard to control 
parently benign condltkm as varkose veins, 

the low Inddence of that particular compUca izrou* 

doQ afords dubloas escserfatioa Cu A jt jtu erfd whir /osale fs f th* 

The present day manaceroent of the malor h**to»y tut far j rran »U hid wUfTni fnxB 

reaectioo of the prcmmal end of the great j^^nr 

Mphenoua vein and the subsequent Injection Esunimtlen rtrealed Urge tortnoai nriraiitJa 
mto the varicositjes of a sclcrotiiig solution alon* d* Inner portk* erf the thlfh, lei. mUc, md 

ei a bgation, a particularly unfortunate tenn. trf tu lowtr half cd the l« wm teimd tad 

It has been repeatedly demonstrated that a mdnrated and pmrated Uxje chnanlcaliy hiflaJ»ed 
idm rJe tying o5 of the upper end of the nicer 

of tbs ^ricnaUo « «Jii* n* rod ot tte mt BpteOT rrt. 

(juent date even though all vances are ade- poeedandfoo dt be Imbedded In denae bilairuia 
quatdy oblfterated at the rime. (For a toey titsoe. It wai moWEaed *f(ti dificuity rd 
portlnjlulj- oictDmt lExuaJon ol thli plme 

^ r . rrrl i« mn tl<*> »bo<*Jd HtTe bm teminaled Howerer t™ 

of the lubjeet tie b rrfetied to u wu unfed Imhee letleo. ueopei 

artkJe by Stalker and Hej-enlale.1 froperlr n»oWUae laise lateral tifbatair at the onbaww 
executed, the operation e*sentiall> consist# of bolb, the branti wa* tom. rronno bcmonlii^ ce- 
a di -iswn of the great uphenoui vdn at a 

r .. t. ^ If. mntrmnj-m infn oraaed the tUe at the tear nnaur the eery re- 

point Juft distal to its entrance into me ^ ^ ^ ^ as ^ 

nKnrd In 3 diri and Wenfirn ret aired The «ffld 
Trto *• etiVhMil wmi ifsln packed. Three di> b ter the pack wis 

aS?£a 2 rSiS?£S. rJo^raSS^tboot minoie. of Utodtar 
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Ho«e\er, at this time the patient exhibited evidence 
of femoral vein occlusion The leg became edema- 
tous and has remained so The ulcer has increased 
in size 

The retrograde injection of a sclerosing 
solution into the dist^ portion of the dunded 
saphenous vein at the time of operation is a 
widely accepted procedure I am acquamted 
with 5 instances in which this maneuver was 
follou ed by a thrombosis of the deep veins of 
the thigh Two of these patients died from 
pulmonarv embolism, i suffered a pulmonary 
embolus but recovered, each of the other 2 
developed a “milk leg” with permanent dis- 
ability As wall be demonstrated later, anj^- 
thing injected into the saphenous system of a 
leg rapidly enters the deep venous system of 
that extremity Ordinarily, thrombosis of the 
deep venous tree does not follow injections of 
sclerosing solutions into superficial varicosities 
because the patient is ambulatory, the deep 
venous tree is widely dilated, and the current 
of blood 15 svnft, and hence the solution is 
rapidly diluted and does not have the opi- 
portumty to irritate the intima sufficiently to 
produce thrombosis As will be demonstrated, 
there are even exceptions to this rule How- 
ever, when an individual is necessarily re- 
cumbent for a few hours during and after an 
operative procedure, the deep venous tree is 
not widely dilated nor the current of blood as 
swift Consequent!)', any sclerosing solution 
finding its way into the deep veins has a 
better opportunity of irritatmg the intima 
sufiBciently to produce subsequent thrombosis 

Case 2 A 45 year old white male was seen at the 
request of his attending surgeon Three months 
previously he had had a high resection of his great 
saphenous vein with retrograde injection of a 
sclerosing solution down the distal portion of the 
vein Three w’eeks later he was suddenly seized 
with severe pain in the leg, thigh, and groin Shortly 
thereafter the entire leg became swollen up to the 
groin He was in bed for 9 weeks Since resuming 
activity the same swelling recurs by the end of the 
day Examination revealed an edematous lower ex- 
tremity The extent and distribution of the edema 
were charactenstic of an iliofemoral thrombosis He 
was advised to wear an elastic stocking, to sleep 
with his leg elevated, and to receive a mercurial 
diuretic as often as it could be safely given 

Case 3 A 70 year old white male was seen at the 
request of his attending surgeon Five days pre- 
viously he had had a high resection of his great 


saphenous vein with retrograde injection of a 
sclerosing solution Within 24 hours the entire 
length of the vancose saphenous vein became hard, 
red, and painful Three days after the operation he 
was suddenly seized with substcmal distress, dj'sp- 
nca, and a feeling of faintness At first it was 
thought that the man had suffered an acute coronary 
occlusion Hoysey'cr, competent investigation by a 
consultant established the diagnosis of pulmonary 
embolism This patient recovered This man had 
a widely dilated and tortuous great saphenous vein 
yvhich had thrombosed from ankle to groin as the 
result of a single retrograde injection 

Case 4 Aw hitc male, aged 61 y ears, entered the 
peripheral vascular clinic at Cleveland City Hospital 
complaining of vancose veins of many y ears’ dura- 
tion Examination rexealed large y'arices involving 
the great saphenous system y\ith a singly positive 
Trendelenburg test and a negative Perthes test A 
resection of the upper end of the saphenous vein yyas 
performed At the time of operation 2 cubic centi- 
meters of quinine urethane were injected down the 
distal portion of the dmded saphenous vein Three 
weeks later he was suddenly' seized with severe 
dyspnea, cyanosis, dizziness, and weakness He was 
admitted to the medical sen'ice m a state of shock 
He yyas treated vigorously' but did not respond and 
expired within 48 hours 

Autopsy revealed massive embolism of the pul- 
monary' artery yyith evidence of several additional 
pulmonary infarctions of recent ongin The external 
iliac vein on the side operated upon yyas thrombosed 
The thrombus extended down into the femoral vein 
The thrombosed iliofemoral vein exhibited no evidence 
of tiiflammaliou and the thrombus was not attached to 
the tetii icall This latter observation is of great im- 
portance It confirms yvhat I have repeatedly' ob- 
served in cases of postpartum, postoperative, and 
posttraumatic thrombosis of the deep veins of the 
leg, that a thrombus may' remain in the iliofemoral 
vein for weeks yynthout exciting an inflammatory 
reaction in the vein yyall that yvill fix the clot iii situ 
and abolish the danger of pulmonary embolism 

To prevent this leakage of sclerosing solu- 
tion through the communicating veins in the 
thigh into the deep venous tree it has been 
suggested (7) that the injection be made 
through a ureteral catheter which has been 
passed doxvn the length of the divided saphe- 
nous vein As yvill be demonstrated, deposi- 
tion of sclerosing solution distal to the knee 
does not safeguard against leakage of the solu- 
tion into the deep veins of the leg with subse- 
quent thrombosis and pulmonary embolism 
Besides, the passage of the catheter may in- 
jure the vein wall, the fluid leaks into the 
perivenous tissue, and a massive slough 
ensues 
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Cam t a 47 %c*r oW »Ut foMle «l« rom> 
plAiDfd <rf terere pd In tlw ki prrwfed tfcefoDow 
Intpktnre Imit vtriea ln\oJTiBt the pm Mphe- 
occs syilfin, t ti ^7 ptdlive Ttro^enboif tf»l, 

wpdvf rmbrt tnl, and t ImdcT mi «rf indni* 
Uoo fnrrooadmi virix to tic ^pmoltlir 

kswCT third erf ine toi \ rwctioo of the 
iocho erf the t^jthnosa Tna u pwlorawi A 
urttcrtl athrtfT n$ pwfd down the dl -idnl 
uphnwia no. Vn obatrartkm t the pajup orf 
the catheter wai eoconntered about s cntliDetm 
Ipjin the loMa onlk, the catheter a* ailhdra 
routed and pawed be>t«jd the ob»tnctk>n Ithoqt 
an ppamil farther tfiCodtj- Ten mUc cniti- 
inetm orf hjpertiMiic *ltoe-ilaco*e nnatnre wa* 
i hcled throoiti the catheter Doitoi the to)ccttoA 
th corapUtned erf severe pal to the thlth Uih 
fortonatriy thepalnaaji terpreted aa beiof doe t 
renotpaam and the to}ectk>o aai cooipteted. The 
fcflcvinf dij there aas an area erf Decni^ 4 Inchra 
to cBaroeirr at the site where the ohitrxKtko to the 
M«Bte orf the catheter bid been enoDanlered. 
Daring the enielajt tnocth iMi entire rea iloDfbed 
doa to the deep fa*cU erf the thlj^ neshsf arma 
slow and tht patient was left Itb anonatchUjaca 


The lojcctioo of KWodrig solution diivct]> 
mlo raricoolici in an ambulator) pabeot ma\ 
alao be foftTroi by onfortunate ettota, both 
local aod general 

It should be teal lard that these aderorios 
aolutiom rapidiv eater the geaeral dmhuioo 
where they may Id the senstn’e lodividua] 
prodace aUrmmg aod ocmionally fatal re 
actioiis The btemture b replete with reports 
of such untoward Inodcnts- Se%’eTal } ears ago 
ODC of our dinic patients reacted fatally to an 
infection of quinine urethane I\c ha -e also 
had se\Tral alarming reactions to ■jdiom 
Eoorrhuatc. Similar retclioaf have been re 
portedtofciIlowtbcm)ectlonoIn»Doialc(i 3) 

LcNadJy three cotn^catlons to the injectloo 
of sderofing solntwns are encountered which 
ait of cooiidaable Importance. They arc 
ulceration, phlcbitb, and thrombosis of the 
po]£teal ^■elIl UlcciatioO foQowi the de- 
poiitxm of certain sderoring idirtloni outside 
the %'ein Solutions of quinioe urethane and 
bypcrtoeiic salloc-gloco* miitnrc* are the 
wont offcoderv The acddcntal perivenous 
Infection of such solutions as sodium roonhn 
ate roooolate f)-lna3oJ and sorion is lest 
ncooe to p^uce a ikragh but ms) cause pain- 
ful areas of indoiation which reqidre a looc 
time to abnorb The obliteration of \-ances In 
the Iniectwii of sdcTomig solutions depends 


for iu success on the production orf a chnaial 
phlebitis. ConsequenU) some pain b to be 
ejperted at the time and for a short wHk 
subsequent to the infection of 1 \arlt, lad 
patienU should be warned that the Injectkm 
treatment of variewse \-eini Is cot a jaites 
IsrK pleasant eipenence At times, aa b- 
dr\1dua] o\Tr-reacts to the b^ccticm of a nm 
with a chemical phlebitts orf such sererltTllut 
he Is disabled for da\a or weeks. B\ fir lie 
most lenous cocnpllcatioo orf the injeetko 
treatment orf \'arIaMe leins b thrombab erf 
the popliteal vem. This eilrnnriy seriooi 
comphcalKKi may follow the Injectioa orf a 
vans anvwhae tfisUl to the knee and may 
occur tix the simplest t)-pe of case The foDow 
log case report is illustrative 

Cam 6. A 4 yea old hite feinsV ru sdnltKd 
t ihevsTkcse d dak t CVrctsad Oty floipiul 
with the comp tala t orf paJnfoI rarkow b tV 
loft lea- Evaraiaatkn levcakd s dafk modmtrly 
tlctd null looited t tke DetfiaJ aspect orf the Idt 

aU. Both the TmMkkaborfaadmtbntmj m 
th 

One-bah eaUc ctstliseteT' orf j per cat se£ni 
morrlnaie was la)ecird tot thevsH as intdose 
(or any semUrity l the drat tojectiee d 
siaal] qaaadty erfsdenalBKscJatiaas pnfiadnajy 
ssessurs b rattody eapIcTed ta njUu ot sem- 
Uvfty I thedra*) Three days 

•he Idted the riTtAf r m w jaj Vntny erf smn pato to 
the lex sad rwHllaa shout the ankle EaaansabM 
imsW the nrlx ta be cosqrfetdy thrwabc^fd 
The lUrsdinK f ura e o o adrtsed her to stay to bvl 

1th the lev mvalH tBUwtad&andtwtUb|hail 
sabtklrd obe mnatoed I bed for j dirs hm ske 

as raddraJy leued lib aa ttack erf sabstennJ 
pain tado cardia, aod prostratkci. She as ad- 
mitted t the medkal si^ca ben a diafacKb d 
pulnmuuy emhotam and aa acute cor pohmcaii 
•as made. \ few days later she trpertraced aaotbet 
■iinilar attack, Bad I was asked t tee the patkat to 
detetmioe the adrbaiality of Gtalinx lie fenwnJ 
rein. 

Emnmahtm, The pqkjteal da cmld be pat- 
pated as lender thrombosed cord There •»♦ 
te&cknra deep to the esH trf the kf sad Homsas 
tipi (4, 5) was pcaitiTe. The foot as edd t the 
tocch Thme as sCfbt edema boot the aakle 
The foOowiax tsomtox. aader kcaJ aaesthesia, the 
(emoral rein as divided between I (stam 

distal to tlw fXMt orf entrroce orf t be prcrfsndi- The 
femoral on cootained ao tbromlai Fofio* 
eratsoo, the pat mt lasdc aa naevent/al rtrmrrj 

I was partictilarf> disturbed to thb case 
for several rtajons. Thb patient presented 
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the most simple tj pe of case of varicose veins 
There was a single varix Imiited to a small 
segment of the great saphenous vein in the 
nuddle third of the leg The negative Tren- 
delenburg test indicated that the valves in the 
great saphenous vein as well as those m the 
commumcatmg veins v ere competent There 
was no evidence of a pre-existing deep venous 
obstruction Fmallv, only a x’^ery small 
quantity of sclerosing solution had been used, 
not m an attempt to thrombose the varix but 
rather for the purpose of determining sensi- 
tinty to the drug Because of this case and 
because of the large number of reports of pul- 
monar}-^ embolism following injection of vari- 
cose vems xvhich have lately appeared m the 
literature (2, 6, 9) I xvas led to investigate 
what happens to solutions that are injected 
into the normal great saphenous vein For 
this purpose } oung adults with normal pieriph- 
eral venous sj stems were used Thirty cubic 
centimeters of 35 per cent diodrast were in- 
jected into the great saphenous vein in the 
lower third of the leg and x-ray pictures taken 
of the entire length of the lower extremity 
Figure I depicts what was regularly observed 
The radio-opaque solution rapidly found its 
way into the lesser saphenous vein through 
anastomoses between the lesser saphenous 
vein and the injected great saphenous vein 
This passage mto the lesser saphenous took 
place in the region of the middle third of the 
leg Once in the lesser saphenous vein, the 
diodrast easily and qmckly found its way mto 
the popliteal vein smce the lesser saphenous 
vem joms the pophteal vein behmd the knee 
The superficial femoral vein is simply the 
proximal extension of the pophteEil vein, 
hence entrance of fluid into the lesser saphen- 
ous vem is practically eqmvalent to a direct 
injection mto the femoral venous system 
Figure I illustrates that by far the greatest 
portion of a quantity of solution injected into 
the distal major saphenous vem leaves the 
extrermty via the femoral venous system 

CONCLUSIONS AND PRECAUTIONS 

The obvious mference to be drawn from the 
preceding discussion is that the modem 
method of managing varicose vems contains 
certam inherent nsks that can lead to more or 



Fig I Venogram depicUng direcUon of flow of a radio- 
opaque solution when injected into a normal great sa 
pnenouB vem m the lower third of the leg lY, Infusion 
needle m great saphenous vein, LS V , lesser saphenous 
vem, P V , pophteal vein, S F V , superficial femoral vein, 
F V , femoral \ ein, GS V , great saphenous \ em just distal 
to pomt where it passes through fossa ovnlis to jom femoral 
vem Note anastomoses between great and lesser sa 
phenous vems m middle third of leg and that bulk of fluid 
passes through the lesser saphenous, popliteal, and femoral 
vems 

less serious complications Fortunately, bv 
the observation of certain precautions, these 
accidents can be avoided 
Resection of the upper end of the great 
saphenous vem, commonly termed high hga- 
tion, is defimtely not an office procedure 
The operation should be performed m an ade- 
quately equipped surgery with assistance so 
that proper exposure of the bulb and all its 
tributaries is feasible and so that any emer- 
gency such as hemorrhage can be managed 
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AJthcrtigt inxn\ wilj dlugrre with xdc on 
tM» point I bcUe\x th*t tbe retrograde Injec 
tion of 5 Kkrosaig »olal»o al the time of di- 
vfiloQ of the great tapbeooua \‘ein b hax 
ardous and iho^ be arntded. I would much 
rather aubject the patient to extra, Injectloos 
after he hu re co ^Tred from operatwn and be 
come ambulatory than cxpa«e bm to tbe dan 
gen of a poaaible Qktfem^ thromboab. 

Vntitinn to the aderodng aoluhon ined 
ahould be deterromed by a ^•e^v amall pee 
hmlnarv Intravenom In}ect>oo of the ding 
preferaLh Into the earix to be nibaequcDl)) 
thrombojed A history of hht* asthma ha\ 
fe^'c^ and parbcolarly reactlona to cabog fian 
Indicates the use of h\-pertoolc atUne^aoDae 
as the aderosirtg agent When this solutloo b 
used the patient ihoukl be warned that a 
se%xre cramp m the Iqj wfQ accompany or Im- 
mediatd\ follow InieciloD Qufaune 
urethane is a dangerous aofucuo and its use 
tbouid be discootinoed Care should be taheo 
to $.vad Injecting anv aderoslng solutfoo out 
nde the \ein 1 prefer to Inject varkea with 
tbe patient standing Tbe ram ts folly dilated 
and difficult) In entenng b rarely met 


Prevcntkw of leakage of sderodog wlit** 
Into the popGteal \-^ throogh tlw In^j 
saphenous N-ein b of paramount importsice. 
Brforc a varii dtber in the thigh or leg u b- 
iected a tourniquet b placed to that h £u 
Into the cietac behind the knee Atthbttnd 
the Ic»wf saphenous \Tin can be ocrio<w}rt 
before it dljti Into tbe popliteal space to nUn 
tbe popliteal vetn. Tbe tourroqurt b left 
a tilM for 5 minutei after the bjeetbo lui 
been glN'en, Tbe patfcot stands daring iIk 
entire procedure imd after the tonmlqoct is 
femo\-i^ he b instructed to walk about so that 
an\ solution which might ha\'e enlmd tie 
deep ^eoous system can be nqjfdl) carrwd 
awar 
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A STUDY OF DERANGEMENT OF SEMILUNAR CARTILAGES 

BASED ON 850 CASES 

W RUSSELL MacAUSLAND, M D , Boston, Massachusetts 


M ENISCAL derangements are to- 
day weU imderstood in most of 
their important phases The 
causes of derangements, the clin- 
ical findings, and the types of mjured menisci 
are well defined There is general agreement 
on the treatment of the lesion, and the fact is 
weU established that operative excision of the 
semilunar cartilage is a highly satisfactory 
procedure In addmg to the accumulated 
data on the subject, it is the writer’s purpose 
(i) to present a study of derangements that is 
based on an experience in this field extendmg 
over 30 years, (2) to analyze the findmgs and 
end-results m 85b cases that were treated sur- 
gicaUy, and (3) to discuss the factors that 
affect the duration of the convalescent period 
and the success of operative excision of the 
cartilage 

ETIOLOGY 

A derangement of the memscus is usuaUy 
the result of an injury m which the femur is 
suddenly twisted inward while a person is 
bearing his weight on the flexed knee, with the 
lower leg fixed m the position of external ro- 
tation Participants m sports, and particu- 
larly m strenuous sports such as footbaU, 
basketball, and shimg, are exposed to this 
t}’pe of injury, and hence in the younger age 
group from 18 to 28 the lesion practicaUy 
always is the result of athletic endeavors 
Older people, and espieciaUy those with an 
arthntic background, are likely to twist the 
knee m mmor injuries such as m shppmg on a 
waxed floor or a wet pavement or on the ice 
The older person is not unlikely to sustain an 
injuri to the cartilage while at work, particu- 
larly if the occupation necessitates holdmg the 
knee in a flexed jxisition 

Undoubtedly, a predisposition to the lesion 
exists if there is any joint laxitv This may be 
the result of poor musculature, or of the weak- 
ening of the ligamentous structure from inter- 
mittent effusion in the joint, or of repeated 


occupational trauma Static disturbances 
such as genu varum and flat feet produce a 
str ain on the knee that makes the cartdage 
more vulnerable to injury 

Disease of a subacute or chrome nature is 
sometimes the underlymg cause of a meniscal 
derangement The lesion may be found in the 
presence of arthritis or of tuberculosis In 
such cases it may be difficult to estimate the 
degree of the cartilage pathology, and the 
history and clmical findings as well as the 
duration of the symptoms must be considered 
carefully 

In a small percentage of cases the origin of 
the cartilage lesion is difficult to explain, the 
patient recaUmg no injury and the history be- 
mg negative as to disease Some authonties 
have advanced the theory that a degenerative 
process may be the underlying factor in such 
cases, and that tears in a cartilage are, in fact, 
sequelae to such a process It is highly prob- 
able that m such cases there was a minor m- 
jury, one so shght as to pass unnoticed, and 
that the primary tear gradually enlarged until, 
upon only a slight twist of the joint, the car- 
tilage was displaced 

AGE AND SEX 

Cartilage derangements are most common 
among men between the ages of 18 and 40 
years, which is the period of greatest activity 
m life In recent years the ratio of females to 
males has shown a shght mcrease, due to 
women’s activity m sports The lesion is sel- 
dom seen m old age or m childhood, although 
defects of the external cartilage, due to con- 
gemtal malformation rather than to trauma, 
are bemg recognized more frequently m the 
}ounger age group 

PATHOLOGY 

Frequency of tnooloement of the internal car- 
tilage Lesions of the mternal cartilage pre- 
dominate over those of the external, the 
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n».». FV-j. 

Fl* TWcytri«B*lbtr«rkl^UiW F* J- A T«rirty erf b«fca kaidJ* ti»ct3« t» •«£* tW 

ri(. t. \ w»dxt-l«»dl» factnr* erf ib« ornkfc Vwp « omikf* ■ tamed o»tt 

greitcT frequCDCT bcln^c genmilly expUmed tttr u the bucket handle fxxcturc la Thld 
oQ in initomlcil bnU, The btcnial menbeu* the toner loop of the tcprn cartlltge nrlap Into 
b a kw mobfle Mroctuie than the external, thejolot fpece (Flf*. a j, and a), 
doe to iti reladoo to the lotenul Litenl li^ti Tm iepafBtion of a tag like piece of the 
meet and to ita dnn adherence to the artlcoLar cartilage place at anv part of Us 

capsule Ileace, m auddea rotation of the peripbe^ ^gore 5 shove the anterwr end of 
tbfh the interiiAl menbeoa b llkel) to be the cartuage detached and a tag like flap 
Jammed between the ardcolar ends and thus has been folded back toward the enter of the 
tom Ihe external cartOage on the othn Joint. 

hand, haNlng attachments that are more lax, Tbe ky^rmMU cefiiUi(€ b iMt pncoc u non 
tends to eacape tbe comprcHun force of the and nsust be recognised u a genuine cnt1t^ 
articular lorfacea, and to sKp back into pod It Is the result of aboormal Iaxit\ of the 
tion uninjured foQowing rotation strains of memscui at Its perpipher} from damage to the 
the knee capsular attschmenta UndoubtedJv msrd 

Typtt ef injartd far/ZZager The tj'pes of naJ tears are aaaocaated more often srlth tie 
mjnr^ cartHs^ that are recognised as char h^TxmiobDe cartilage than b usoaHy donoo 
acteiiitic although there b dtversit) ol opln- strated. 

Ion as to tbe rdati^v frequency of each t>’pe ComfdUeUai /fl/Wpjy Tbe cartlUge In 
ma\ be dsanfied as follovs fractured or tom additiw to being fractnred or looK fa com- 
cartDages— bucket-handle cartilages by roooly found to be thinned or tluckeoed, cab 
pennoblk cartilages cooetnital doewd car afied, fras-ed, csatlc or showing dcgcncratlte 
triage. chan^ 

A/rof/s c of the cartilage fa a cominoobnd Associated lesions are coenmoo. Almcrt 
mg An\ part of the cartilage ma) be tom. without exception the In/rapateHar fst pad 
Tbe (plit ina> be longitudinal, transrene, fa found congested and hvpcrtiophlcd, with 
obhquc or a combination of tbe longitudinal little tongue IILe projectloni. Tbe credil 
and the transecne. Tbe longitudinal tear ligamenta. In particular tbe antenor ligament 
may be complete, rannmg from the anterior are often found couuderahl} engorged, or 
to tbe poateiwend of tbe cartilage or It may stretched or even partij tom Not onmu^ 
be incomplete, splitting tbe mcnfacus In a pathologj m the crucial bgaments fa a shrtd 
tremserdike fashion (Hg i) Another t>-pe of ding of tbar attachments. Damage of tbe 
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Fig 4 



Fig S 



Fig 6 


Fig 4. Lateral viei\ of the fracture shoini in Figure 3 The tab has been folded back toward center of joint 
Fig s Detachment of the antenor end of the cartilage Fig 6 Lme of incision 


I 


lateral ligaments, and fractures of the patella, 
the spme of the tibia, or of the joint surfaces 
occur m conjunction with a cartilage derange- 
ment, but are uncommon Loose fragments 
of articular cartilage may be present There 
IS always hypotoma and atrophy of the quad- 
riceps extensor muscle 
In cases of long standmg, the synovial mem- 
brane IS red and swollen, and there may be 
villous changes m the synovial capsule The 
articular cartilage may be covered with a 
pannus and show eroded areas Hj'pertrophic 
changes may be present m the joint as the 
result of constant irritation from the dam- 
aged cartilage 

The congenital discoid meniscus This tjqie 
of cartilage represents a lack of normal de- 
velopment It appears to be peculiar to the 
external meniscus, although cases of abnormal 
development of the internal cartilage as well 
as bilateral malformations have been ob- 
served The form assumed by the cartilage 
varies widely, in some cases it persists in 
Its fetal shape of a complete disc, and in 
others it persists as a disc with an open center 
over which is spread a thin curtain of tissue 

SYirPTOilS AND DIAGNOSIS 

The patient, who is usualh between the 
ages of 18 and 40, presents a ti-pical historv of 


injury, at the time of which acute pam was 
experienced and not mfrequently a feehng 
that the knee gave way In many cases it was 
impossible to straighten the knee after the 
mjury, or bending was possible only after 
someone had pulled on the leg 

Unless the locking of the joint, which 
causes acute disabihty, forces the patient to 
seek medical attention promptly, he experi- 
ences several defimte attacks of such givmg 
way of the knee before consulting a physician 
These attacks vary in seventy, but usually 
they become increasmgly mild and clear up 
more quickly The patient, however, suffers 
constantly from the fear that the knee may 
give way at any time If the knee remains 
untreated over an extended penod of time, 
disabihty increases as the result of repeated 
damage to the joint m recurrent shppmgs 
The most dependable diagnostic features 
are the history of the mjurj', recurrent at- 
tacks of shppmg of the knee associated with a 
feehng of insecurity at aU times, intermittent 
effusion, pain and tenderness m the region of 
the offending cartdage , atrophy of the quadri- 
ceps extensor, and particularly the absence of 
the cartilage-thrust ^ Locking of the joint, 

*The pre»«nce or absence of the cartabge thrust ina> be delcnnined b> 
exlendinc the knee joint In the normal knee when the Joint is ei 
tended tie cartilage ma\ be felt to bulge or thrust outward between the 
articular surfaces this thrust Is missing when the cartilage u tom and 
displaced In the joint space. 
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Crucial ligament injuries The diagnosis of 
a torn crucial ligament presents no difficulty, 
and can be distinguished mth certainty by the 
presence of abnormal anteroposterior motion 
in the knee (a shuck) 

Injury of the internal lateral ligament Ten- 
derness and pain in these injuries are localized 
on the medial side of the knee, and they are 
increased upon abduction of the leg Lateral 
movement is abnormally free The joint is 
never locked, and other signs of a cartilage 
derangement, such as the absence of the 
cartilage-thrust, are lacking 

Bone injuries Such injuries as a fracture of 
the spine of the tibia, or a fracture of the 
patella without separation, can be differen- 
tiated from cartilage lesions by roentgeno- 
graphic examination In severe injuries of the 
knee, however, the meniscus is likely to be 
damaged, and the symptoms of a derangement 
appear later folloiving the treatment of the 
fracture 

TREATMENT 

Treatment of derangements of traumatic ori- 
gin The treatment of cartilage lesions is 
based to a certain extent upon an understand- 
ing of the repair process in a damaged menis- 
cus The semilunar cartilages have a limited 
blood supply, the peripheral zone being vascu- 
lar, Mhcrcas no blood vessels can be traced in 
the body of the cartilage True repair of a 
split or tear may be expected only if the dam- 
age lies in the vascular area Since it is not 
possible b> physical examination to deter- 
mine the site of the pathologj , and because 
the injured cartilage might be of the simple 
h\ permobile primarj derangements are 
gixcn the benefit of conscrx atix'C treatment 
for at hast several vccks, unless the case is 
obvioush surgical 

Conscnmlivclrcatmcnt The treatment should 
be earned out prompth Injuries that appear 
to be slight should not be neglected If there 
is cxccssnc fluid, the joint ma\ be aspirated 

When there is no locking the joint is immo- 
bilized in the position of extension Tor this 
means a flannel bandage that extends from the 
mid thigh to the mid calf or a posterior plaster 
shell or a ham splint mat be used, the ta-pc of 
rctentne dressing depending upon the seacr- 
ita of the injun 


If locking vath displacement of the cartilage 
IS present, immediate reduction before the re- 
pair process sets in is important There are 
sex'eral effectix’'e methods of reduction, among 
which IS that of Jones (i6) This method con- 
sists of first flexing the knee sharply, then ro- 
tating it and moxnng it sideways to open the 
joint-space, and finally extending the leg com- 
pletely Following the reduction the knee is 
immobilized in the position of extension as is 
done in cases in which there is no displace- 
ment 

Upon the subsidence of the acute sj mptoms, 
avhich usually takes place aanthin 2 or 3 days, 
the patient should begin practicing contrac- 
tion of the quadriceps muscle Baking, mas- 
sage, and gentle passive motions are started 
in a w'eek or 10 days Walking with the aid of 
crutches may be started in a few' da\ s w hen 
the patient is comfortable, the active use be- 
ing extremely beneficial m easing pain, helping 
to reduce the sw'elling, and preventing muscu- 
lar atrophy 

The period of immobihzation varies wnth 
the severity of the injun As a rule, the band- 
age or splint may be removed in 3 weeks, but 
if any fluid persists, the joint must be pro- 
tected longer No w'eight should be borne 
until the fluid has subsided Any strain on the 
internal lateral ligament is prex'ented bj rais- 
ing the inner side of the sole and heel of the 
shoe, m order to force the patient to walk wnth 
the foot in the position of inversion The pa- 
tient should make a conscientious effort to im- 
prove the tone of the thigh muscles b\ prac- 
ticing contraction exercises 

Operative treatment Indications A sex ere 
derangement of the semilunar cartilage xxith 
displacement that proxes to be irreducible bx 
manipulation calls for immediate opieratix'e 
interference Recurrent cases xxith a historx 
of attacks of slipping folloxxcd bx pain and 
tenderness, and unreliexed bx conserxatixc 
treatment, must be treated surgicallx The 
rcmox'al of the cartilage should not be jxist- 
poned in recurrent cases because of the dan- 
ger of weakening the joint structures through 
the intermittent effusion, and because of the 
likelihood of the dcxclopmcnt of arthritic 
changes in the presence of defectixe mechanics 
of the joint 
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When the cartHtge der»ngctDent b com- 
pCcated by irthntic changes In the knee the 
Indications for operation must be considered 
carefolh The age of the patient the nature 
of the arthritic process, that b, whether It b 
local or generalised and whctber the dbabfl- 
Ity b due to the cartilage derangement or to 
the arthritic procesi are all factors that moat 
be weighed- In the presence of pr ogrii —m g 
symptoms that are clwly due to a damag^ 
cartilage, prompt operathT etcbion of ll* 
meniscus b Indicated nnlesi de^te contra 
Indkatlota to any operative interference are 


Invofred a similar mdaion b miA- om tie 
outer oofldyie. If the sjTnptomi and iJpj 
•ng^ that both cartilages may be Invri^ 
or if the injury is so severe that compbatafl 
pathoioCT b undoubtedly present, a wider b- 
ctsion that permits the cirioralioo of both 
csrtilaM and the entire ^t is owd. Tk 
general use of a wider incbion however hen. 
necessary as b proved by the rare teo ui c uj 
of symptoms in a large senes of cases in whfck 
either the imiUcr internal or eitemal mi4n«n 
was used. 

In the case of inTOlTOnent of the intmol 


present, 

PrtoptnUve can Ewn before the opera 
lion partiailar attcntioo ihoold be given to 
recovering good tonkit^ of the quadriape ex 
tensor mus^ upon which the stability of tlw 
knee so largely depends. In the avera« case 
of derang^iait this moack shows a lack of 
tooia^ within a few da\s after receipt of 
the rrutlal bjorv The patient wh 3 e he b 
waiting to enter the bowpital should practice 
voluntary contraetuoa of the quadneepa, (or 
from TOO to aoo times, e\ery that he b 
awake. 

O^eroiro* Ucim^ A careful i dav prepa 
ration of the operative held and rigid caepUc 
techniqoe are essential to successful aithiot 
om> The leg from the ankle to the grom b 
shaved, then washed with soap and water for 
as long as lo minutes, and scrubbed with ala>~ 
hoi and ether On the e\T of the operation, 
the Mine field b painted with 3 per cent Iodine, 
the kg bdd ekvated until dry and a iterik 
dressing applied which b not remoiTd until 
the time cu the operatioD Just before the in- 
OBoo b made the area 11 again painted, thb 
t1m<» with 7 per cent kdine 

A tourniquet b applied to provide perfect 
hemostaab and to prevent postoperative hem 
orrfaage The knee b propcrlT draped and 
ficied to the right angk over the ed^ of the 
operathig table A sterile towd b laid over 
the Joint, through which the line of Incbbn b 
imprinted The towd b then removed. 

The routine morion In the case of a de 
nmgeroent of the mtcrnal cartilage begua 
over the upper edge ol the femoral condyk and 
curves downward over the inner border of the 
tibb (Fig 6), When the citenial cartilage b 


cartila^ the operative procedure coutiawa 
as follows The larBeon nsmg a fresh knife, 
looses the fascia, the bternal bteral Sj^s 
ment, and the capsok making the lodtioo of 
sufficient ibe to expose the cartilage Tie 
damaged menbeus b then removed k its en- 
tirtty regardless of the imoont Of the localloo 
of pathology There may be cases of sm- 
pk detachment ol the ant^r evtremity of 
the cartilage with the posterior segment re- 
maining attached in which qdsktn of the 
damaged portion alone will prove satsfac 
tory but tnerebahrayt the danger that a tear 
of the posterior part has been ovrriooked or 
that one may occarr Inthp caaeofthebuckrt 
handle ty-pe of fracture the removal of the de- 
tached lo^ alooc as recommended by same 
operalon, mar prove nnsatbfactoo betanw 
of patbologv in the remaining maighi^ 
bon. 

Tension is kept on the cartOage while it h 
bang removed. The anterior part b first 
freed and then the operator boloing thb cod 
of the cartilage under tension bv means of 
Ochaoer maps dbaects the mnaioiof portioa 
from its attachmentv The posterior section 
b le v oe d by means of sebsors so fashkawd 
that they couform to the contour of the tibbl 
tobcTosit) In order to make the dbscctkwi 
easier the tlbb may be rotated or a Uimt 
dbsector may be prod between the srtlcolir 
surfaces. Cart must be taken not to dam 
age the articular cartilage In removing the 
meniscus. 

The intenor of the Joint b then Inspected 
tboroughl> and anj other pathological coadi- 
tkm noted. Thb step In the operalliT pro- 
cedure b of e rtr enve importance If the artlcu- 
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lar cartilage is fraj^ed, eroded, or degenerated, 
it should be tnmmed until normal cartilage is 
encountered Loose bodies should be removed, 
and in order to make certain that none are 
overlooked, the joint should be explored with 
the gloved finger A hypertrophied infra- 
patellar fat pad should be excised Large 
bonv spurs which are the result of artliritic 
changes should be removed The crucial and 
laterd ligaments should be inspected, although 
the damage is seldom so severe that repair is 
necessar>' 

Attention is now given to closing the wound 
The capsule and internal lateral ligament arc 
sutured with interrupted fine catgut The 
fascia IS closed mth continuous catgut No 2, 
and the skin with silk A sterile dressing is 
applied, extending from the mid thigh to the 
toes, ivith the leg held straight A snugly 
fitted flannel bandage is finallj' applied, ex- 
tending from the mid thigh to the toes, with 
moderate compression over the knee Onl^' 
at this time, when compression has been ap- 
plied, IS the tourniquet removed, thereby pre- 
venting any postoperative effusion and oozing 
into the joint 

Postoperative care Most important m the 
after-care are the preservation and improve- 
ment of the tomcity of the quadriceps exten- 
sor muscle As soon as the patient is comfort- 
able, contractions of the quadriceps should be 
practiced hourty during the day, from 100 to 
200 times In about a week or 10 days the 
patient may get up and start walking with the 
aid of crutches The compression bandage is 
worn for from 10 days to 2 weeks, and upon 
its removal, baking and massage and gentle 
passive motions are begun In about 3 weeks 
the patient should be able to bend his knee to 
a nght angle, and in from 4 to 6 weeks to 
return to moderate activity 

Treatment of the congenital discoid cartilage 
A suspected congenital discoid cartilage m the 
child is left untreated if it causes no discom- 
fort or disability, although m cases of recur- 
rent snapping there is the possibility that 
arthritic changes may develop On the other 
hand, when the patient experiences attacks of 
pain or is m any way handicapped by the 
presence of such a cartilage in the knee, opera- 
tive excision is indicated 


In the treatment of a suspected congenital 
meniscus with a superimposed injurjq the 
surgeon is guided by the relation of the trauma 
to the symptoms In a knee that has had a 
definite click and in wluch the s\mptoms 
have been aggravated by trauma, operative 
removal of the cartilage is adxnsable In the 
treatment of patients who have no history of 
snapping, conservative measures are first 
adopted 

ANALYSIS OF CASES 

The series of 850 operative cases to be dis- 
cussed were treated over the 37 year period 
from Januarjq 1904, to December, 1941 A 
review of 388 of these cases, wduch had been 
treated in the 25 year penod from 1904 to 
1930 was published in 1931 ^ Owing to the 
fact that data are sometimes missing from 
clmical records, it has not always been possible 
to report findings in all 850 cases 

Sc\, age, and knee involved Of the 850 pa- 
tients, 541, or 64 per cent, were males In 
recent years, the ratio of females to males 
showed a shght increase, a variance that may 
be due to women’s increasing activity in 
sports 

The ages w'erc recorded in 786 of the 850 
cases At the time of the operation, 405 cases, 
or approximately 50 per cent, were between 
20 and 40 years of age, the larger number 
(251) falling into the age group between 20 
and 30 j'ears In the age group between 10 and 
20 years, there were 172 cases, and in the 
group between 40 and 50 years, 107 cases 
Only 6 patients were under 10 years of age, 
and only 27 were over 60 

There was only a shght difference m the 
number of cases from the standpomt of the 
knee involved There w'ere available 820 rec- 
ords, and of this number 428 were derange- 
ments of the right knee, and 392 were of the 
left knee 

Causes By far the majority of young peo- 
ple had injured the cartilage while active in 
sports, and practically every sport was repre- 
sented, -with football, basketball, and skung 
holding prominent places In a large percent- 
age of the older age group, a fall had been the 
resfionsible factor, in particular falls on the 

*Aim Surg 1031 gs 649 



SURGER\ GYNECOLOGY AND OBSTETRICS 


148 


ice or on wet floor* or paveiocnt. In a muU 
proportion ol case* the knee had been Injured 
in an automobilo acadenL 

Disease was the undfri>ing factor In 5 caiea 
tuberenkrtis being the cause In 1 case and 
hypertrophic arthritia In 4 case*. 

In ac^-eraJ case* the patients reported that 
the cartilage had ilipped without apparent 
cause the onset bang ludden m aome cases 
and gradual In othen 

DttraiuH tf ijfwWcw The period of lime 
that had transpired betwe en the Irutial attack 
and the date of operati\w Int er re n tlon ranged 
from the minimum of a few days In 6 cases to 
the maximum of o\Tr 30 yeara In 3 caaes By 
far the majority of patients had eaperienetd 
recurrent attacks for months ox years, and the 
larger prroportion of these had had symptoms 
for from t to 5 yearv The lapse In the 
768 cases in which this factor was recorded 
was as folknrs a few days, 6 cases 1 to 3 
weeks, 85 cases i to 10 months, »6o cases 
and 1 to 30 yean 417 cases- 

5 «rgicd fitkdagy Lemons of the btemal 
cartll^ pnslomjaated o>er those of the ex 
temal the ratio of injuries of the former to 
thoee of the outer mencscus being 6 to i Both 
cartilages in the tame joint were involved hi 
114 cases. No data on this finding were av*ail 
aUe in 43 cases. 

Owing to the fact that more attention has 
been given to recording the exact pathology In 
recent yeara, the data on the type of damaged 
cartiUgc and the nature of the associated 
pathoiogy are more complete m the later 
Bcnes of cases than in that pmbllshed In I 03 < 
In the earlier scricB of cases (435 cartilages) 
the hipennobUe cartilage bdd a prominent 
place 146 or 34 per cent of the damaged 
cartflagei bang recogniied as of this type 
UndcKifetedly fractures existed in many of 
but thev were ovTrlookcd or were 
DotmentloncdtntherecDrds. Teamrere found 
to be present In 149 cases, but the nte and 
type of fracture were noted to ooly a few m 
stances. 

In tlw later series of 462 cases (539 cartt- 
Uges) fractures were danonstraled m 303 
Instances. The greater number were located 
m the poatenor part of the cartilage and the 
next most freejurot site of involvement was 


the anterior end. Splitting of the cirtHste fa 
trooscr like laihlon and tear* running the «. 
tire length of the cartilige from its anteriw to 
posterior end were common The bucket-haa- 
dle fracture was present In 47 
hrannobae type of cartiUge was found a 
i $8 of the 539 caaes. There were 4 cases of a 
coDgetiital discoid meniscus. Sir cartlitga 
were cystic i was caldfled i was tntWr'g m- 
tireiv and 33 arcre thinned or thicLewd- la 
34 cases the pathological process wu not 
recorded. 

Lesionj of other joint structures were swo- 
ciated with the damaged cartilage In many 
loftancts. Id the Uta aeries of 46s cases, the 
most common complications were arthritic 
changes 56 cases damage of the crucial Ilgs. 
ments St cases erosion of the articular ca^ 
tage 13 cases and looae bodies of bone or 
cartDage 14 cases. Leas frequoit concomitant 
lesioas were fractures of th; patella, i cw 
frecturts of the ipiM of the tiUa, 7 cssa 
fractures of the tibial tuberosities, 9 cues and 
trectores oi the lemoral condyies, 5 casea 

Ejid rttaUt Quesriocnairta ware lent to 
843 of the 850 patients. Incmlits ware not 
•eot to the otha 8 patients because of the 
fact that the paesesce of teriems compllcstases 
at the time of the operatioD srtrcfld pic d odc 
Judging the outcome of the surgical procedure 
In this group ware the following 1 case erf 
postoperative sepsis i tubcrculocs knee t 
Charcot jomt 3 casesof geoerallied irthrfth 
I eevare fracture and 1 case of Intermittent 
bydrops 

The patient* were questioned on the follow 
iogperfsts ( ) their aallsfactloQ with the opera- 
tioo (a) the amount of motion In the Luce 
(3) the stability of the knee (4) the compare 
tl\a strength of the two kne^ and (5) the 
time lapee before activity was resutned after 
the operation. 

Replies were rec di ed from 656 patieoU. In 
these cares the time Interval between the opa 
ation and the postoperathe check was as fo 3 
Urws 5 to 10 mouths, 9 cases 1 to 10 yrars, 
511 cases and 10 to 35 yrars, 136 case*. 

Five hundred and forty of the 65 6 paflents 
who returned the questionnaire* crpieticd 
aatitlaction with the outcome of the oprrstioa 
AD of the patrols had resumed thdr normsl 
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life and returned to their regular occupations 
including nursing, trucking, teaching, dancing, 
carpentry', and the heavy industries Twenty- 
seven patients were m the Army, 6 in the 
Navy, and 4 m the Air Corps Many engaged 
in strenuous sports The majority of the 
“satisfied” group had resumed activity m 3 
months after the operation 

Approximately half of the group claimed <• 
some shght disabdity or discomfort, although 
they were able to contmue their work and 
participate m sports Most senous was a 
shght limitation m motion, especially in flex- 
ion, in 142 cases Several patients (78) ex- 
penenced a feelmg of instabihty at times, as 
after considerable walking or exercise, or m 
runmng, or m going up or down stairs Sev- 
eral (149 patients) reported that the knee 
operated upon was weaker than the normal 
jomt so that they tended to favor it Thirteen 
patients complained of pain in damp or stormy 
weather In this group of cases, factors such 
as the complication of arthritis or damage of 
the cruaal ligaments, or the question of htiga- 
tion, must be considered in weiglung the pa- 
tient’s opinion as to the outcome of the opera- 
tive excision of the cartilage 
Forty-nine patients rephed that they were 
only partly satisfied with the result Some 
complained of a limitation of motion, weak- 
ness, and instabihty, others experienced only 
a sense of weakness, and still others claimed a 
recurrence of the symptoms of a deranged 
cartilage These patients were asked to report 
for an examination of their knees In only 7 
of the 49 cases could the results be considered 
unsatisfactory from the surgeon’s standpoint 
In 8 cases the cartilage had been removed m 
the presence of coexistmg arthritis, and sev- 
eral of these patients had suffered from a shp- 
ping cartilage for years before the operation 
In 3 cases there had been damage of the cru- 
cial hgaments Seven patients had a persistent 
weakness of the quadnceps muscle One pa- 
tient had had a fractured hip on the same side 
as the deranged cartilage, i had sustained a 
new mjury and damaged the other cartilage, 
I had had an ulceration, but healmg was sat- 
isfactory, and m i case there had been an in- 
flammatory reaction in the synovial sac that 
precluded a good outcome from the cartilage 


SUMMARY OF 850 CASES — 541 MALES, 
309 FEMALES 


Age — years 

Number 

4 to 10 

6 

to to 30 

172 

20 to 30 

251 

30 to 40 

IS4 

40 to so 

107 

50 to 60 

69 

60 to 7S 

37 

Unrecorded 

64 

Knee involved 

Right 

Left 

428 

392 

Unrecorded 

30 

Duration of symptoms before operation— 

Days 

6 

Weeks — i to 3 

8 S 

Months — I to 10 

260 

Y^ears — i to 30 

417 

Unrecorded 

82 

Cartilage involved — 

Internal 

S9I 

External 

92 

Both 

124 

Unrecorded 

43 

Pathology — 

Early senes, 435 cartilages 

Hypermobile 

146 

Fractures 

149 

Dislocations 

SO 

Totally avulsed 

S 

Unrecorded 

8S 

Later senes, 539 cartilages 

Fractures 

303 

Hypermobile 

158 

Congenital discoid 

4 

Unusual pathology 

40 

Unrecorded 

34 

End results — 842 questionnaires 

From piatient’s standpomt — 

Good 

S40 

Partly satisfactory 

49 

Unsatisfactory 

67 

No rephes 

186 

From surgeon’s standpomt — 

Good 

614 

Partly satisfactory 

7 

Poor 

26 

Satisfactory m 186 “no reply” group 

32 

Unclassified 

13 

No rephes 

150 


operation Four patients were seeking addi- 
tional compensation from insurance com- 
panies In the 16 remanung cases there ap- 
pears to be no explanation of the patient’s 
unfavorable opinion, as several of the patients 
were active in such sports as skiing and soccer. 
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I » foiTOuxi cDd flood on hu feet for ii 
ho\sn t (Uv I patient aged 50 jT»n had 
ooK the coropiaint that he ctwld not iqaat 
ana a boy claimed that he had rrtnptoraa, but 
ha mother irrote that the IjKe w*» perfectly 
fatU/actoT^ 

Sbrty fn-cii patients srere definJtelr distal 
ufiedwithlhcoutcomeoftbeopcntioo Upon 
m'TaU«tk>Q of these cases It wu found 
from the rur^eoa s standpoint onlj a$ were 
poor results. Eighteen patmts dercr^ a re 
currcnce of the slipping of the koee and 
aJtboogh ae\-end of them refuacd to report for 
examination it most be assomed that path 
olog} In the fonn 0/ a derangement of the 
other cartilagp a loose fringe or an enlarged 
mlrapatellar fat pid was prexeat One Inee 
became septic Two pabenls complained of 
constant pain 1 had an unstabie knee i a 
stiff knee and x experleoced lostabOltv and 
pain In i knee Ihm wsa a begtoolog dls- 
•ecana. 

The results in 10 cues could cot be 
5 ed Two patiests bad Injared the knee 
shortlt after the operation i had a blood 
stream iofectioa t a Neliseriin Inlealoo i a 
tubercoloos knee There was an osteochoodn 
Us vn X knee. Two knees had been so le 
wel> Injured that U was Icnpoisihle to Judge 
the oatcoine of the excision of the cartilage 
One patient left the hospital agalitst advte 
and I patient consulted an osteopath. 

In the remaining 33 of the 67 cases, the re 
suit of the operation itaelf was utlsfactory 
the symptoms of the deranged cartilage being 
relie\’ed and the joint gcoei^y linpro\Td- In 
these cases the presence of such compheating 
factors as arthritis crucial damage and per 
slstcnt uTakites# of the quadnera were 
re^jonsiWe for the coodemnaikm of the oper 
ation 

In the group of W pallepts from whom do 
replie* were recelstd an attempt was made to 
judge ti» result from the patient i recotd and 
in 36 exanunations bad been made after 
a sufficient time to pemut distifying the out 
come There were 33 good results id this 
group 4 of which were complicated b> an 
arthritis and i b> weakne* of the quadneepa 
muscle Three cases could not be dasrified 
because of the te -erirt of the nutial injury In 


I case and because of a nervous eleoeiu la j 
cases. One knee became septic. 

Summary^ end rtnhj In ihhierfcsof Jc© 
cases conauaiota cm the end results are bajfd 
on 693 casts, Inchidin* the 6j6 repfiei re 
edved from questionnalrei Out were Kit to 
the patients, and 36 cases on wtdeh U wu 
possible to Jiidge the outceme from tbc dial- 
caJ records. IVbereas only 540 paltetiU ci 
pressed complete satisfaction with the cot 
come of the operation, a careful b\Til^ttfco 
of these cases showed that 646 or 90 per cent, 
obtained good results from a diiial stand- 
point In ^ cases results were ptrll\ mWy 
toiy In t 6 the} were poor snd ij rendti 
CDidd not be cl as sified 

Taop(r«»\s Mtn ixcioa* Amcnao 
optiatut: aEsxn.Ti 

From the standpotnt of both the patieit 
and the surgeon the operatloD for exosln of ■ 
deranged menescua b a highJi successfol pro* 
cedore The average patient. If tfealed 
promptly upon the reronltion of the Inlm, 
obtains a knee that b stable painless, and has 
complete fonctioo The patWst b utoalty 
able to rtturn to office work wltfalii a frwattks 
and to streDuoas occnpatiOQs in from a to 3 
oHmUis. 

Unsatirindory results following the opera 
tlve removal of the cartilage as wtD as a pro- 
ionged convwlescence may be traced dlher 
to one of several factora or to a comHxutioo 
of factora. 

Arikniu ckanta The pcognosii U not « 
favorable and a loogcr convalescence may be 
expected In patients In wbocn an arthritic 
pnxTM or bipertrophic changes are prewfll 
m the Joint at the tfane 0/ oper^vc Intervcn 

tlon. It IS well to make the patient acquainted 
with thu fact before the operatiori b under 
taken. In ddcrly paUcits these changes nar 
be of a chronic natnre Involving teversl JoiaU, 
end the cartilage ma\ in fact be damaged 
by the compeesaion of a flat, ebumaled om- 
dylc Arthritic changes mav also be present 
in the koee of the voung a'iult as wcu si In 
the Joints of oliicr patients, when the csrtH^ 
derangement has been of long standing ‘'och 
changes are provoked b} the repeated trauma 
to which the knee it subjected aod abo by 
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the presence of defective mechanics m the 
joint 

Arthrotomy in cases complicated by ar- 
thritic changes may give relief from the symp- 
toms directly traceable to the cartilage de- 
rangement, and some functional improvement 
may be obtained as weU as the prevention of 
further arthritic changes A less satisfactory 
outcome must be expected, however, as the 
removal of the cartilage m no way affects the 
arthritic changes which are already present, 
and the knee must always be protected and 
favored 

Persistent traumatic synovitis and relaxed 
ligaments Repeated trauma with effusion 
may lead to chrome synovitis and a weakemng 
of the hgamentous structure of the knee-joint, 
comphcations that may be responsible for a 
persistent weakness following the removal of 
the meniscus Such a comphcation may be 
avoided by early operative mterference and by 
improving the tomcity of the quadriceps mus- 
cle through the practice of regular contrac- 
tion exercises 

Associated pathology Injunes of the carti- 
lage are often complicated by damage of other 
joint structures, which affects the ultimate 
result of operative excision of the cartilage A 
not uncommon lesion is damage of the crucial 
ligaments, which may give rise tp a persistent 
laxity of the joint following the removal of the 
cartilage In such cases, the best treatment 
consists of measures to improve the muscular 
structure 

Erosion of the articular cartilage is another 
common finding at the time of operation, 
which may prevent obtaining a perfectly satis- 
factorjf joint, although the symptoms from the 
cartilage derangement are eliminated 

Finally, in the presence of such severe in- 
junes as fractures, it is to be expected that the 
knee in certain cases cannot be restored to 
normal 

IFca^Jircss of the quadriceps extensor muscle 
A most important factor affectmg the out- 
come of a meniscus operation as well as the 
duration of the convalescence is a persistent 
weakness of the quadneeps muscle In such 
cases, the patients complain that the knee 
operated upon is slightly weaker or less stable 
than the normal knee, or that it tires more 


easily, or gives trouble in going up and down 
stairs, m running, or m exerasmg The symp- 
toms may be present in cases that have been 
treated either soon after the imtial injury or 
following recurrences of slipping of the car- 
tilage 

This lack of tone m the quadriceps which 
accompanies mjunes of the knee jomt is not 
due to disuse entirely, because it develops in 
some cases within a few davs after the initial 
trauma The more prolonged the symptoms of 
a derangement, the more severe are the hypo- 
toma and atrophy of the muscle, and in such 
cases a long penod of time may be required to 
restore the normal tone 

In view of the extreme importance of the 
tomcity of the quadriceps extensor to the 
stabihty and function of the knee, particular 
care should be taken to maintain its tone 
throughout the course of treatment It should 
be particularly impressed on the patient that 
he must co-operate fuUy m order to recover 
this muscle power 

CONCLUSIONS 

A study of derangement of the semilunar 
cartilages is presented, which is based on an 
expenence in this field that extends over more 
than 30 years An analysis of the findings m a 
senes of 850 cases is reported Examination of 
the end-results in this series of cases showed 
that 90 per cent of the patients obtained satis- 
factory results from a clmical standpoint 

The factors that may mterfere with obtain- 
ing a good outcome by operative intervention 
are discussed, among which are the presence 
of arthntic changes or associated pathologj' m 
the joint, and the persistent weakness of the 
quadriceps extensor Emphasis is placed on 
the importance of prompt and effective treat- 
ment of cartilage derangements in order to 
prevent the development of arthritic changes, 
and to preserve and develop the tomcity of the 
quadriceps muscle 
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etubie Ds farther to enliutc tte diolcil 
«Igni6c»nce of peKic wutlons aod to e*- 
fwhlith tvtngc dlmciuloni in ctrUin group*. 
Apparent]} the Urgnt number \-et reported 
from thii point of view U the author ■ study 
of I loo white women publtsbed In 1941 In 
cues at term or In labor In whom dispro* 
portwo U present or suspected further rocnt 
gen studies should be earned out, but roentgen 
pdvimctn as here defined should be a pre 
natal procedure 

4 It should be efophasLzed that the re 
sponsIbHity for Interpreting roentgen films 
bdoogs (lefinitel\ to the otoetridan How 
ever it requires eiperfencc to evalaatc these 
findings, for we most rceognm the fact that 
previous to the ttse of roentgen techniques our 
knowledge of the bon} pclsds in the B\*ing 
being was large}} rt*imjentsT\ The ob- 
stetrician in Interpreting roentgen films must 
poMcsa a knowleti^ of the newer coocepts of 
the pelMs from the obstetrical rSew^ot 
This can best be obtained from the ever 
growing literature on thh subiect The actual 
measurement and vlsuaUxation of the pelvis 
with the technimies that we empkn is ahnost 
u simple as viewing the dried antlomlcal 
speomen 

5. A more gcDcral adaptatioo of roentgen 
pcTviraetn to dinical ocstetrks has been 
somewhat deUiTd by tlie muldpliaty of 
roentgen techniques tbit hsvc been de- 
\Tloped- This has come about because many 
Inieitigaton haiT endeavored to seek a 
grte of accuratr aD out of proportxin to that 
whkh is essential for cUmcal use If ooe con- 
siders the entire obstetric pdvis, bones, soft 
parts, articulatioas, and the lofloence of preg 
nanc} upon the latter it Is evident that anv 
dimension of the bon} pelvic canal which ts 
accurate to 05 centimeter must be dmicmlJ} 
satlifactor} In the simpUc methods which we 
have so long used with a target film distance 
of 36 inches we are certain that anv dlmcn 
aional error is wdl under tha figure 

6 The two pdiic views which we use In the 
routine survev are the Inlet and lateral views. 
The use of the ^5 mch target film distance Is 
an Important point for distortion fa nu nrmt r r d 
at thh dbuncr and b} using the same dis- 
tance for ea ch vkw ooc can he readfly com 


pared with the other and certain dlmetaiooi 
theretrv checked in each film. 

7 the toccesi of these simple techmqw* 
greath depends upon the proper podtioaua 
of the patient This is not dllEaiJt btrt Uk 
roentgen technician most develop a cerUlB 
amount of skill for good results. At Udi tiw 
it is not proposed to go Into the lechnfcsl de 
tails of these proced u res, for thcr have beta 
poblisbed fuIH elsewhere (4) however a short 
desoiption mav be useful In this jJace Tie 
mlet new (Fig i) is taken with the palirat 
semlrwumbent usinf a back rest and center 
log the target 6 centimeters posterior to tie 
upper S}’mphysitl border Wc endeavor to 
mfiVc tltf privK Inlet parallel to the iTlm sod 
this may be accompfisbed hr measaring 
vertkah} the distance from the table top to 1 
point I 5 cenlimetm below the npoer sym- 
pbvsaal border on its anterior surface and 
measuring vrrlicaO} the distance from the 
tabic top to the intertpare posteriody bet ween 
the 4tb and 5th lomnax >Triebne The pa- 
tient s positioQ must be foch that these two 
points are equidistant from the table top, for 
they establish the level of the pdvx Inld 
(Seme o b e o r er t have suggested that the sides 
of the Inlet or fhopectincal hoes In some cases 
ma} rest below this level and thus give sn 
erroneous rtaxUng 0/ the transverse (fisioetef 
Bliperimentj with the dned pelvis and the 
j6 *nik Jifiaitct have shown os that such enw 
Is onllkelv and Is minimal If prewnt at ilL) 
The lateral view (Fig aj is takw with paricot 
•taodjDg in tbe lateral potibon the target 
being centered at the upper edge of the 
■cetabulom. The correctioo of distortion in 
both vdewi is made with an isometne rule 
Introduced In the plane to be messured and 
thus appearing on the film- In the Inlet view 
this h done by a double exposure and lo the 
laleraJ view this scale b projected at the one 
exposure A correctioo table deffctlDg valoes 
for vanoos levels for 36 Inch target film db- 
taace has been used bv some Investigslocs 
and there b no reason wbv It cannot be lOC 
cessfuBv used instead of thb scale However 
having the correction direct!} on the film 
makes for sirapCatv In film intcrprctalicni. 

8 In viewing tlic films there are certain 
portions of the pelvb which have partktdir 
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Fig I, left Pelvic inlet roentgenogram The top rov\ of dots represents “corrected” 
centimeters for the le\ el of the pelvic inlet interspinous and other lower level diam- 
eters are measured by using other senes of dots which arc cahbrated for s, 6, 7, 8, 9 
centimeter levels below that of the inleL 

Fig 2 Lateral pelvic roentgenogram "Corrected” centimeter scale shown on one 
side of film All anteropostenor peine diameters may be measured 


obstetncal significance These are the planes 
of the pelvic inlet, midpelvis, and pelvic out- 
let Any^or all of these planes may show ab- 
normal narrowing in one or more diameters 
There are also certam contours of the pelvis 
which have obstetrical importance and a 
proper pelvic survey cannot be carried out 
unless both dimensional data and contour 
study are evaluated 

9 A word might be said concerning the 
time and expense mvolved in the mttkmg of 
these two roentgen views We have found 
that an allowance for each patient of 15 to 20 
mmutes is sufficient As these patients are 
ambulatory, appointments are made to suit 
the convenience of the Roentgen Department 
The inlet view may be taken on an 8 by 10 film 
and the lateral on an ii by 14 The complete 
cost is well withm the range of ward patients 
to pay and is certainly at a cost-level in line 
with most chnical laboratory procedures 

10 We do not include pelvic outlet views in 
the roentgen survey Roentgen methods are 
not too satisfactory for accurate mensuration 
in this portion of the pelvis and the usual 
palpatory methods are adequate for both 
mensuration and for determimng the impor- 
tant contours The chief dimension of chnical 
value IS the transverse diameter of the out- 
let This IS taken at a level 5 centimeters 
below the inferior border of the symphysis 
Because of a lack of defimte end points when 


using a level lower than this, observers meas- 
uring this diameter rarely get consistent re- 
sults When we consider the course of the 
pelvic axis at the outlet and the fact that the 
suboccipitobregmatic diameter of the fetal 
head is approximately 10 centimeters, the 
use of a dimension level at 5 centimeters or 
the radius of the suboccipitobregmatic cir- 
cumference seems a more rational and accu- 
rate procedure 

II A brief word may be said concerning 
the mfluence of routine roentgen pelvimetr)^ 
on obstetric procedure in general Certain 
facts have become apparent in our com- 
paratively extensive experience Briefly these 
are (a) The incidence of trial labor, a pro- 
cedure which IS subject to great abuse, has 
been lessened, (b) the incidence of the difficult 
forceps operation has also decreased, (c) the 
fetal mortality in pnmigravidae with breech 
presentation has definitely lessened, (d) it 
does not appear that routine roentgen studies 
tend to radicahsm 

In 1100 primigravid white women con- 
secutively delivered at term (child 2500 grams 
or over) our figures for major operative pro- 
cedures are cesarean section, 26 times or 
2 3 per cent, version and extraction 5 times or 
o 4 per cent, and midforceps 39 times or 3 5 
per cent Put in another way, 93 8 per cent of 
this group of primiparous women were de- 
hvered without resorting to any major op 



SURGER\ CrVECraLOGY AXl> OBCTCTRICS 


156 

crtlive procfdare It iboaJd be olndouf that 
a numbOT of the abovT operttloo* were dooe 
fof IncbcxtkiQi other than cephakpdvlc dh- 
proportioa. In one group of patieotJ it Is ccr 
tain that the roentgen »ur\T\ has definildj 
decreased the inddence of cesarean section 
and that u In those cases of unengaged head 
m pnmigravid Trnrocn at term, or e\-cn In 
earl^ laixr where palpaton methods ma\ 
have suggested apparent disproportion In 
man) of these cases roentgen pclvimeln has 
denxanstrated ample pcinc space and sWnrn 
that a conservaUcc course could be saleU 
folVrred 

IS In conclusion we must agree that with 
the rapid Increase In the IncWence of boaplttl 
liatlon of obstetncal cases hare come Rrcaler 


o^^XKtuolties for the safe and sdmItK «*- 
duct of labor In our cipenence the fon^ri 
knowledge of aitDable peNi: spare and of jkI- 
\-k conformation as shown In prenatal rteal 
gen pelrimetrj baa ehminatrd certain tdjl 
and error methods of obstetric procrdoie aaJ 
placed operatire measures oo a sounder bajik 
The proper coadoct of labor must ilwi)» le 
carried out with the least pc«*iWe trauma to 
both mntber and child, and the rocutpa: 
sarvc\ of the pelvis Is ooe of the rncamro 
which will greatlr aid m mhiing lk» 
desidcralnm 

REFESrsCES 

Dom, I- Sent Oy'v. Ob*t 95S, {41 

kEwDiiMaotllJ siQ. »JT 

3 Rf»\OT V J W(d } t l£tt^ 1)30, i ix 
4. Tstbm, 1i \l». J <h*l MU 4 9ST 



\t)R 1 K 1 I C I 

(.OUnn\ NU UK \^ , M n , 1 U i! II \ I u (C U1 ^ n-, < in nl i 


W ill! 1 tin n 1 ' iKmKt n 'oitu }> 

nplu'il uii 'll! intlx'lt'-i’i'. ul 
shn !<! 1 h <ijM r it< <! iJiiKii !>■ » n ^ 
ol tlu tin I( I I \ M- loll ill T il < ir 
1 1 hti.in to In nil ijuitt tin i no iKmKi Kill 
ihil loiiji'ili oli'trti^ liofi Ol til Ii!ttir< itnni 
o tlu urlT Iron "uiti intlKilun •-hoiilil In 
ojv r itid uivin In > ! iir p o|v<rlto t ot llu i 
laM-. tlu in.nudnlt •■i. nipoitH'- it d ii' -t 
’ (ojnp’t ti oK-ttiii tion li t III di r o'l ^ r\ > 
ti 1 1 loi- -• k >. 1 I tlu I ndiii, (hill '■ til 
i'll itiiu tlPi V h it V i- iot unlK mill 11 iioM it 
tlu hiuiri ’tioi o, tlu 'lo'iu liT' 1 Inn^i d lo 
til or tn i*- ' >• h < il iiu' ind ‘■hpjni 

dov n Ol I or 1 » 'ih '• di 'to » lo ' 1 1 h \<.l In tin 
h>>\i\ir m ’huhilu ixiditui (d ortu 
inil'ili in i» r'l't' for ■’ k 1 omi' it tlu ,in 
tr il (o idstui lid tlu pit I rit ’ui.int' 'iir/u il 
rtnionl 'lioiihl I*! ittii.iji'ctl ollurii'' tlii 
p'o^no ' 1' lutil ’ itli till rt' Il th (t lit 
tu ri\ nil f 1' llu pTluntu <^,i tluoudi tlu 
p’liitnl 'll 11,1 ' ol di ' 1 'oji tut f mi,n tu ot imtli 
ill.' and di ilh irom tn\f tnia 

1 ill <i( rijittoit' ti) tlu litinltii <1 t'l iiui 
n'lnmint' 1 )\ 'iirnou' wim to throv m 
ntnui'idu ri o. t ' l and (ii'pitr iIkiui 'tult t 
ro ulituin On tlu otiur li uul tlu ti< lulu'll 
jiro' cdtin of rtiiuniini 'lu li nti 'imiir < tnludu' 
I' not difiirtill niul if iindi tl d ( n uitlim i ' to 
ro hour' after tlu anidint ind 'um 'fitlK 
tomphltd ri 'ult' an t \((t<luu'l\ i’ratif\iiiu 
and the projtno'i' i' ihiiikid to oni ot opti 
mum proMdtd the prt lai'titii, i ir(lui\a'ru 
lar (it ca'i It i-< not in it'ilf jtojurdirid llu 
chaiut' of llu p itunl 

\ rqyirt of 5 'tu(<"ftil .aortu inilKiItt 
tomii ' folhm- In all > < uis llu r< viri no 
terhnu.d dilluiiltii' and no anidint' or di' 
I'ters Ilic (irciiltlion v as ri'tored m all ;; 
(a'Ls and llu imiRndiiiK ttanijn ne of botli h (js 
in L uh ( .I't \ a' immidi iltli n iihired li\ i v 
Irtniilits 1 III) norm il iirrtilafion and fiiiu 
turn tlni' transforniint; the iiutiirc to that of 
the origin il hcallhv slate 

I r .m itif I)c|iirlmrnl < I 'iir rrj, t nun ili 1 1 Tt nmlti nml 
Itic T^irotil » ( rriT jt I Ifi [ Uil 


lilt I \tI"N 

''iMii! nulliod' ot ipproai II lii\i In in 
'tiidud iiul irud hut llu om it'i d in tlu'i q 
I -'I \huh hi' luiii tntinh 'iti'lulora 
hi'Uitithroi, h an < atr tin ntoiu il ahdomi 
ndappumh llu i)u I'lon i' a right p ir mu 
(Il 111 ( \ti ndiii” iron r nu lu ' aho\{ tlu iim- 
hilmi' to tlu '\ni])h\'i' i«ii)!' llu Ir iii' 
\i r' 1)1 I i 11 1 ' dn nil d md i iri i' I il 1 n not 
ioo|rnihi ]«tilomiini \ti in olir plain lu 
i M.itlu iKiiioidim md tl iti'M t' lit' la'i la 

l'(•’•.!K uillo \i d hi hhinl di' tl lion mill till 
till ti' a id \ ilhin 1 airi 'hurt 'pu( of imu 
till jxiiloiunm 1' 'iipt (Hit <>1 tlu tight ih u 
to a at d r< ti u l( 1! mih ihf 1 ( ( iim and ollu r 
intraj^ iitoiu al ori oi' to tlu hit 'id( I )nU 
Ivo oh^taiK' to till' di"(ilion tn iiuonn 
tir(d llu liT'i I' llu 'trii(lnr( haMiu' tin 
aluhui 1 11 ihrnii' h tlu mti rn il alidoinm d ring 
In tlu mill It 1' I t'l to di' fit otT tin a i' 
di l( ri 11' and '[v nil itu \i ' < K Iront tin [uri- 
toiu iini atul h a\i tin min hind i' tlu jx rito 
tu um 1' 'Ui |it to till lilt 'uii in tlu Ii nnh 
tlu round !ig mu iit t' diaidid lutmin Iigi- 
tur( ~ I III iin tl r i' thi 'iiond oreMti to he 
]>r(>tnlid It imi't lu ri lit 1 tid otT till |Hnio 
lu um a' tlu 1 ilt( r t' th a ik d and llu iirt (er 
I' h ft m It' original j>o-.iiion \\ lu n ihi' has 
!u ( n ai ( omph'lu d tlu tatiinal mlirnal, mil 
(onunon iliar m "i Is on tin right 'uii as vdl 
as tin hollov of tlu 'ai rum !ir( wdl i a]xt'id 
1 lu ( huf diliu iilta m llu i aixi'iin is tlu 'i p 1 
rition 01 tin luritoiuiim from tin juistmor 
ri I tus vh( iih and Irin'\tr'ihs fi'tia almai 
the had of tlu '( nulmiar fold of Ilmigl is md 
this dirtii ult\ isimrii'id ilioai tlu had of 
llu iimliiluiis ()\tr till I irias tlu ]k nto 
III um maa Ik o]x m d during di"ei lion llow- 
(Vir tills m itk T' M r\ little hei aii'i mill the 
ntrution to llu lift llu intrajurUoni d ron- 
ti Ills do not ( s( ip( md an not in llu w la dur- 
ing the n|K ration \s tin [KritoiKum is dis- 
'Kted oil ihi't inns, the jxislenor ndus 
sheath ahoai tlu sLiTiihin ir fold of Douglas is 
diaided to the had of tlu iijiiKr end of (he 
si in mnsion J‘he di'sution of the junto 
is7 



t5S 


SURGER\ GYN'ECOLOG\ ANT) OBSTETRICS 



octun to tHs point can be carried oat within a 
%Try few mlnutea. When p roper pactmj awl 
notable retracUon are appoed to this reacted 
pentoDCiim the lower t Inche* of the abdoml 
nal aorta, iti biforcarion, the left common, 
internal, and appcr few inchea of the external 
fOac artenes and veixu u well aa all tboic on 
the nttht nde are eipoaed m the 6dd. 

At this sU^ the level at which the polaa 
tuna disappear in the aorta and the ahaenre 
of pulsatwna in the common and other DUc 
vcaaela win be obsHous. AaaeD the firm maaa 
obftructing the ^'^aela can be palpated with 
the finger 

The next move u to diacox-er the lower 
limiu of the obturating emboloa in both ngfat 
and left citcmal fhac \*esaels. ^"ben this baa 
been defined the areolar ti»ue arotnid the 
xTsada ia separated so that a bulldog damp 
can be applied distal to the maaa oa both nght 
and left aides. The data! limits of the masses 
in both right and left Internal Qiac vessels may 
also be defined and aimilar clamps applied 
here This protects the circulation peripheral 
to this point from smaller masses escaping 
dunne future manjpulationa. The next step fa 
to define the QrairDicrcpce of the abdominal 
aorta about i 5 to » Inches above the biforca 
lion, at which point a length of surgical tape fa 
passed around the aorta in the form of a loop. 


fiv twisting this tape geiiU> and at the tame 
time bolding the gridl> twiated tape with the 
three inner fingers and bj counter pixiwt 
with the index finger errer the remaimng 
loop the htmen of the aorta can be gesUy oc 
doded temporarH) Great care nrost be esrr 
dsed in handlmg LMa tape betaiase the sorts b 
fnable A strong tug or jetton this tape imgtit 
do irreparable damage in the form of tn im» 
diale tear or bj damaghig the mtima, might 
psedpltate thrombosis at a later date. 

Uhen the aorta Is controlled bv a competcot 
and well instructed asdstant the stage Is set 
for removal of the cmbolos. The best plan, in 
these cases, fa to select the most tcrasiye 
spot on the anterior surface of the nght ran- 
mon iliac artery The adventitia is dissected 
off the anterior surface of the vend over sn 
area abotit i inch iu dfameter so that thn 
structure wQl not luterfeie with the repair of 
the indsion in the artcr> after the emboltB 
has been removTd Through this area sn Inri- 
sun 1 5 to a centimetcra In length u made Is 
moot cases firm mawr* of thrombus or blood 
dot arc encountered imnKT£atd> These be- 
gin to bulge through the iocfa>cn Bv the 
gentle compreasion of the %Tsad agaliut the 
wall of the pdvis both above and bdow ihu 
Indsjon the dots are gentiv extroded Those 
on the left side are swept through the left 
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common iliac vessel across the bifurcation of 
the aorta and downward to be extruded 
through the openmg on the right side \Vhen, 
on repetition of these maneuvers, no further 
clots are extruded and no other abnormahties 
can be left, the bulldog clamps are released for 
a few seconds and then reapplied, first on one 
external ihac arterj’^ and then on the other, 
then on each internal iliac arter}' Durmg 
each of these maneuvers, there should be ac- 
tive bleeding through the mcision and, if the 
patient’s blood pressure is good, the bleeding 
may show moderate pulsation, provided the 
circulation has been completely cleared of 
clots in all these directions If these four 
points have shown satisfactory return-bleed- 
ing, the prospects are that a complete removal 
of obstructing masses had been accomplished 
If such should be the case, a bulldog clamp is 
then apphed to the left common iliac artery, 
near the bifurcation of the aorta and to the 
nght common iliac i mch distal to the inci- 
sion When these have been adjusted nicely, 
the assistant controUmg the aorta is directed 
to relax the pressure of the index finger on the 
aorta, momentanly Occasionally further 
masses of clots are swept out through the 
incision with the force of the aortic blood pres- 
sure If no further masses are present, free 
violent pulsatmg bleeding will occur The 
squirt of blood from the incision should reach 
at least 6 feet from the operative field and in 
some cases it may fly as far as 15 feet This is 
of considerable sigmficance, mdicatmg the 
freedom of the vessels, to this level, from fur- 
ther clots An oozing or feeble bleeding from 
the incision indicates that further clots are 
present and must be removed 

When b^f these tests it is proved that the 
arculation is cleared of clots, bull dog clamps 
are apphed above and below the incision m 
the artery and 500 units of heparm m saline 
solution are placed in the lumen of the vessel 
through the open inasion (3) With silk on a 
fine needle, the incision is then closed with a 
continuous suture If the stitches are placed 
not more than 1/16 of an inch apart, there is 
usually no leaking whatever from the field 
When the suturmg has been completed, the 
bulldog clamps distal to the repair are removed 
first At this tune it is good practice to mject. 



Fig ^ Same field as shown m Figure i Arrow points to 
incision in nght common ihac artery h through which the 
dark colored thrombus is being extruded 

obliquely through the wall of the nght com- 
mon ihac artery, about 800 more umts of 
heparm in sahne solution FoUowmg this the 
aorta is released and the circulation returns 
through the vessels of the pelvis If the 
operation has been satisfactory, normal dis- 
tention and pulsation of aU the vessels in the 
pelvis IS obvious and, if there are no remain- 
ing masses in the circulation, observers at the 
feet can usually feel pulsation of the vessels at 
both ankles The feet and legs change from a 
mottled cyanotic (5) or marble white hue, to a 
rosy pink color and the coldness is changed to 
one of warmth If everything is satisfactorj’-, 
the peritoneum is allowed to fall back and is 
sutured m the right ihac fossa Any openmg 
m the pentoneum in the region of the um- 
bilicus IS repaired and the abdommal wall is 
closed in layers without dramage 

If the operation has been completed satis- 
factorily, the results are most gratifying, the 
appearance of the shrunken extremities is 
changed from the pallor and cyanosis of im- 
pending gangrene to that of a normal rosy 
pink The patient is returned to the ward, 
when continuous intravenous heparin is given 
in sufBcient quantity to keep the blood dot- 
ing time at about 15 minutes for the following 
3 days 

I L This patient, aged 19 years, had a history of 
chronic rheumatic myocarditis, rmtral stenosis, aunc- 
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a Ao citrapentOTwal ibdoinlnal tmoach 
p\T* a utUfartor) expoture through wlucb 
the operitKin can be earned out without 
di(EcuIt> 

3 In tpitc of the fiu:t that mort of thc*e 
caaea e%-entuall\ die of emboUim, the pati«t 
can be compielcK rdirved of »jmptoin» and 
return to the ong{ru]*tafe of Iwalth fotkwing 


lurgfcal treatment of the immediate ejialc. 

REFERJ:^•CLS 

Ktr H Act* cWr (cud g u u 
»t*cFxiia^ J A. Briu IL t OM *, 
i Mcmi. Oowox Alii. Swj **> tr 
4 ^ cww A«. I. ,yMr*iV^ 

5- Mc«* Goascoi, »»d kM. 4 m ] 

S<»X W 57 4 *--4**- 
a. ActmtUr Kvad oA (r tg 


PREVENTION OF GANGRENE FOLLOWING LIGATION 
OF MAJOR ARTERIES— ENPERIMENTAL STUD\ 

RObE SPIEGEL, M D MAE FRIEDLANDER, PtJ) S-AML/EL SILBERT MJ) 
New \orE, New Tort 


G angrene of the loww eztmnltka 
. U a frequent coaaetpketice of aortic 
emboQjm at the bUorcation or alter 
trauma to the mafor arteriea of the 
lower eitfcmitie* (j 7 to i* 13 15-17) 
Since the vucular bed peripbera} to the nte 
intemrptMUi of tbe drculatkra 1< patent for a 
%'ao‘nig tinae— 6 boon to a week or more— 
alter o^udon. It appeared to ua that dehx'eo 
of a nutr^nt dufd Into tbe arteries distal to 
tbe obstruction might be feasible Such a pro- 
cedure might maintain the \-Ub(liU of the cz 
trcmlUei, permitting a more fai'orahle out 
come, meb as canalization of tbe embolus 
with partial return of the circulalioo or de%'^ 
opment of collateral drculatKin (1) 

U e approached this problem ezpenmcotal- 
Iv in animals- It became accc»ar\ to devdop 
a reliable technique for producing gangrene of 
the lower citrenutiei, after whi^ the effect 
of infusing nuLrient material into the arteries 
could be c\-aJaatcd 

Pndudm •/ tantmu Some dlfficiill> was 
encountered in deternuning the proper aitenes 
to be ligated in order to produce gaugreoe 
conjiitenUy Simple Hgatlon of the aorta at 
the triforcatlon was a remaxkabl) Innocuous 
procedure in cats. Thej showed no reslrlcUon 
of musctilar actiilti e%'en on tbe firat dat after 



operation BQatrral hgitioo of the fnmnl 
arteries of tbe common QUci anl of both the 
aorta and the common Qiacs failed to prodact 
gangrene 

Ooh when tbe anastomotic Irencbes of tht 
deep femoral arteries were ligated in addUna 
to the large tennlnal branches of tbe aerti or 
when tbe aorta, com mem Qlacs, and mid- 
hrmorrholdal artrnes wtre Qgated 
ei gangrene result As shown In TaUe 1 , to of 
IS cats dcieloped paraljtis of both krsef n 
Iremitles mtbin la bocra, and massiTc pn- 
grene in 1 to a weeks. 

We next attempted to produce MtUiitTd 
gangrene in cats. Ligation of tbe middle 
beinwboeda] conunon lilac and correspood- 
uig femoral anastomotic branches resulted b 
uadatenl paral^zis followed in gangrene in t 
of 5 tuch ezperimenU- This appeared Isler 
than when Ulateral Hgatiems acre perfonued 

Some ojotrol iludks were aho made b 
dogs, but these were not as oumerons of sj 
^-aned as in the cats. In 3 conseculireeipcn- 
ments in which onl> tbe 3 terminal brancha 
of the aorta were ligated gangrene did ort 
occur In the next 3 consecutJiT esperl™rflU. 
with the lame technique gangrene tCddmeVp 
in 3 to 5 dava. 

To fummame this pbare of the proUem-^ 
TclUhie technique for prodoong 
tbe lower extrerruties in cats, both hflatenD 
and imflatcran) was developed 
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Delivery of nutrient fluid We then studied 
the dehvery of nutrient fluid into the femoral 
arterj^ distal to the ligation We liad observed 
that m the gangrenous extremity of the cat, 
the femoral artery is patent up to a week after 
operation When cut below the level of liga- 
tion, It oozes blood, and fluid can be forced 
into It by hand with a synnge Either the 
heart’s force or a substitute piflsatile pressure 
IS required to overcome the peripheral re- 
sistance of the artenolar-capfllary portion of 
the circulation 

Phystologtcal amounts of fluid to be circu- 
lated The blood volume of the cat is about 100 
cubic centimeters, and the normal blood flow 
through the cat’s femoral artery is 50 cubic 
centimeters per mmute The continuous addi- 
tion of extnnsic flmd m the amounts needed 
for maintenance of viabflity of the extremity 
produces an unphysiological increase of blood 
volume, resulting m anasarca and death 

To avoid this mcrease in blood volume, we 
attempted to use the ammal’s own blood for 
dehvery into the recipient artery distal to the 
ligation We found the cat unsuitable for this 
senes of expenments and transferred our 
studies to dogs, m whom the techmeal diffi- 
culties were not so great 

Rearculation expenments We recirculated 
the animal’s blood from a donor vessel to the 
recipient femoral artery in two types of ex- 
periments (1) A donor artery was connected 
directly to the femoral artery utilizing the 
heart action to transmit the blood from the 
former to the latter, (2) blood was aspirated 
from a donor vein by means of a machme 
which then forced it into the recipient feraorrd 
artery, mutatmg the pulsatde pressure of the 
cardiac action 

The details of both types of expenments will 
be discussed 

Anticoagulants The problem of anticoagu- 
lants of course became important m the work 
on extracorporeal blood flow Various anti- 
coagulants were tned 

1 Cystem hydrochlonde was useless m all 
doses (14) 

2 Dicoumarm was given by mouth for 2 
days before operation Though the coagula- 
tion time was increased to 45 mmutes, a soft 
clot formed m the tubing m about 15 rmnutes 


TABLE I —LIGATION EXPERIMENTS IN CATS 

No of 
animals 

A No paralysis or gangrene— 

Femoral arteries 2 

Aorta just above trifurcation (: paralyzed, no 
gangrene, died 2 days) 4 

Common iliac artenes 2 

Aorta and mtemal iliacs (i paralyzed only on 
ngbt side) i 

B Bilateral paralysis and gangrene — 

All branches of aorta at the bifurcation or trifur- 
cation and of the deep femoral artenes of both 
sides - 


All branches of aorta and external iliac or fem- 10 of 

oral artenes 12 

Aorta, common iliac and midhemorrhoidal ar- 
tenes 2 

C Unilateral paralysis and gangrene — 

Middle hemorrhoidal, common iliac and corre 4 of 

spending femoral profunda artenes S 


3 Chlorazol B pink (ii), in doses of 100 
milligrams per kilogram intravenously, was 
effective and had no toxic action The sub- 
stance stains the tissues a bnlhant cerise for 
weeks The blood tested immediately after 
mjection of the dye is mcoaguable At the end 
of 6 hours the coagulation tune was 15 min- 
utes It was necessary to give injections of 
half the imtial dose about every 4 hours 

4 Heparm was the most satisfactory, but 
because of its expense was used only m crucial 
experiments It was used both m divided 
doses and as a contmuous intravenous in- 
fusion diluted with normal sahne 

Artery-to-artery Nembutal anesthesia was 
used 

1 In a cat prepared with chlorazol B pink, 
both femoral arteries were hgated By means 
of cannulas and glass-and-rubber tubing one 
femoral artery proximal to its hgation (donor) 
was connected to the opposite femoral artery 
distal to its hgation (reapient) A pulsation m 
the recipient artery was present for 2 hours, 
after which tune the movement of the cat 
kinked the tubing and the blood clotted m the 
cannulas 

2 A similar experiment m a dog resulted m 
pulsation m the reapient artery for 5 hours 
before clottmg occurred 

3 Attempts to anastomose one partly freed 
femoral artery to the reapient femoral artery 
b3i means of cannulas around the arteries were 
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imsaccmfal ht the cat princtpany becaose of 
the (mail caliber of the >'cnel^ 

4 In a dog prepared with dilorazol B ptnk, 
the femoral artery was ligated and a 3 ineb 
•egment of femorid and external Iliac artcT> 
proximal to the Egation was dbaected free 
The numerons ptimTI branches were double 
Dgated and divided. Tbe atnpped vessel was 
drawn fubaitai>eoiiil> through tbe lower ab- 
dominal wall to reach tbe i^pfenl femoral 
artef) of tbe opposite aide. Donor and recip- 
ient artenes were joined bj 1 cannula. Tbe 
transmitted pulse was present m the rcd|Jent 
arterj for 10 honii. The cannula berame 
blocked in 14 hotns and tbe experiment was 
terminated. Tbe dog died in * da)-s. Diaiec 
tion 0/ tbe artery a^ Ufatioo of the minute 
branches was an extremely tune-coosnming 
and iboefang procedure. 

5 For dinkrel purposes it wtmki be necn- 
saiy to use an arterr m tbe upper eitimuty as 
donor Therefore the axfllar) and tbe homo- 


Ut^ (eroocil Ktcrit* ot t do, to 
and ligated. Tbe axillaiy arterv was the dorw 
for tbe redpsent fetoojJ arteiy The 
were connected by means of i-«nwnl.. uj 
plass-and-rabber tubing A pube a u oUsujfd 
in the rubber tubing and b the rtdfiftd tt 
tery for 8 hours. B^use of an ovodi* ef 
oembirtal the animal s respiration sknred, tk 
bbod as seen In the glass tubing beau c) 
anotic, and tbe pulse was ra»i and f«Int Ttt 
cxpciimeDt was terminated because of tk 
animal s coodition and because (J ciotlia|, Ii 
about 13 hours. 

6 The same operatiNT procedure was pci 
formed on a dog In whom heparin was the u- 
tKOSgulant The animal was given (Sriki] 
doses of bepann so that tbe cosjpjlatloo tbae 
was between 5 and 4$ minutes. Tbe pcmbBtii 
anesthesia was bshL After recovery from tbe 
rrmbutaJ the animal was maintained ta BA 
sleep by mcfint of Hnall doses of moq« a e 
sulfate giNtn subrutaoeousl) about ewr 
boor Tbe gcDera] coodltioD rtnuincd exrt^ 
lent 

The tubing sras deaned several rimn to r^ 
move soft ck^ Tbe color of the shunted blood 
was bright red. Blood flow was msmtimed 
for 1 1 hours, and a pulse was palpable la tlie 
robber tubing and in tbe femoral artery bder* 
the Ugalure 

I Id order to dehver blood 

from a ^■eul with its negatire pressure to tk 
artery with Its positive pcripoeral rerfitiwT 
we used a pipetting macnlne designed by lie 
late Dr Loins Grosa, which is operated elcc 
Uicafl) and Is capable of nranhig coolIiniomJy 
for 3 sreeks. 

The machjQc consists of a nringe wilt s 
two-wa> vahw and attachments of tubing for 

alternate aipiratioQ and expobioo of fluid. Bj 

varying the caliber of the lynnges and tie set 
0/ the plunger 001 cubic centimeter to t 
cubic centimeters ma) be dclivared per »bolr 
The >nii-hiw can woA against a resBtanre a 
50 pounds. An aneroid gauge in dreuit wiu 
botn the macbinc ■nH the animal mdicaifd 
tbe pressure in m HU roc ten produced by the 
mirhliii* Id some experiments, a dosed orr 
cory manorocter was used instead. Thb pw- 
sure ts not under tbe expenmenter s dutrt 

control as the machine actnahyprodactsooJy 
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that pressure which is ncccssarj' to overcome 
the penpheral resistance in the vascular bed 
The normal pressure in cats and dogs is about 
130 milhmeters of mercurj" WTien the animal 
IS m shock or when there is a leak in the cir- 
cuit, the pressure falls below this level, when 
there is partial obstruction m the outflow tub- 
ing or cannula the pressure readings climb 

7 We attempted to aspirate blood from the 
femoral vein, directing the cannula distally 
After a few minutes, no blood could be ob- 
tained and the lumen of the vein collapsed un- 
der the aspirating force of the pump 

8 In mammals, the abdonunal veins and 
the innominate vein form a venous reservoir 
In man, it contains about 400 cubic centi- 
meters of blood and communicates unth the 
portal-hepatic reservoir, which contains 1000 
cubic centimeters (8) 

This venous resenmir was used as the source 
of blood for the recipient arterv This uas 
done by directmg the cannula centrally in the 
femoral vein, passing it under Poupart’s liga- 
ment mto the evtemal iliac vein 

It was estimated that about a fourth of the 
usual blood flow to the lower extremity is nec- 
essary' for maintenance of basal nutrition In 
a 20 to 25 kilogram dog, the blood flow 
through the femoral artery is go to 100 cubic 
centimeters per minute We estimated the 
blood flow m smaller dogs The pipetting ma- 
chine was set to aspirate one-quarter of the 
normal blood flow per minute from the venous 
reservoir The blood was pumped into the 
contiguous femoral artery This was done for 
as long as 2 hours The details of several of 
these expenments are indicated in Table II 

In several of the animals there was difflculty 
in aspirating amounts greater than the calcu- 
lated minimal requirement More of these 
expenments are necessary to determine, and 
if possible to ehmmate, the reason for the va- 
nation in the quantity which could be aspi- 
rated For any long term expenments in re- 
circulation of venous blood, a method of oxy- 
genation is necessary 

ANALYSIS OF STUDY 

We attempted to devise a means of pre- 
venting gangrene of the lower extremities in 
cats and dogs whose arteries had been hgated. 


TABLE n —AUTOTRANSFUSION FROM EXTERNAL 
ILIAC VEIN TO LIGATED FEMORAL ARTERY 
IN DOGS 


No 

of 

dog 

U eight — 
kgm 

Cubic centimctcra per 
minute aspirated by 
machine 

Duration 
of flow 

374 

ij* 

IS ripht extremity I 

IS left extremity ' 

3>j bn 
hr 

402 1 

*9 

30 

3 hrs 

386 

18 

IS 

{30 not successful) 

3 hn 

3^7 

13 3 

18 1 

(30 \emconap^) i 

3 hra 

453 1 

33 

60 I 

45 mins 


*3 wks later 


m order to apply it to man Contrary to the 
reports of previous work (3) we had many 
failures before we finally developed a method 
by which paralysis and gangrene of the lower 
extremities could be produced Numerous ex- 
periments were done in an attempt to trans- 
fuse blood from a donor arterv or vein to a 
femoral artery distal to the site of ligation 
Enough of these expenments were successful 
to prox’c the feasibility of this procedure, 
though many technical details remain to be 
worked out 

The simplest method is the autotransfusion 
from a donor artery of an umnvolved extrem- 
ity This requires only the use of an anticoagu- 
lant and a conncctmg tube The objection 
which might be raised to this procedure in 
man, is the possible sacrifice of an important 
artery in a normal extremity Expenments 
should be done to determine the suitability of 
stnall arteries as donor vessels, the loss of 
which would be of no serious consequence 

(4, 9) 

To meet the objection of using an artery as 
the donor vessel, veins were used as the source, 
by aspirating with the pipetting machine and 
delivering the venous blood into the artery 
The amount of blood obtained from the distal 
portion of the femoral vein is inadequate for 
continued delivery The large abdommal ve- 
nous reservoir was aspirated through the cen- 
tral portion of the femoral vem and was found 
to be a satisfactory source 

This method presents two additional prob- 
lems first, oxygenation of the venous blood 
Gibbon most recently has worked extensively 
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OQ the proWem of titr»cdrpore»l OTvgeii*tk>n 
oi vcixHts bVxxi bat hii method ha* not been 
applicable to our ipmratu*. The Kcond prob- 
Im b How mueb blood ibould be ddi\Trcd 
to maintain the 'viabQIt\ ol the extremitj? A* 
a cBnlcal olaervatioo In palbnt* with pcrlph 
crtl vaacuJai disease we know that a frac 
tK)n perhapa onc^oartcr of the oonnal ar 
terial blood fopplr b all that b easential for 
the pceservatkm oJ an cxtremilv By anakw 
it abonld be ponibb to midntaio the viably 
of an extremity fi^kmng an acute arterid 
dofore by a almilarly i^aced amoont of 
blood Cto ei uemaciiti abowed that ft b 
nottfble to obtain such an estimated qoantit} 
from the abdominal >TniMi* rtaerNtir 
Whib the eiperiroenti deacribed are sag 
geatfve, thej are not auffiaent to prove nn 
tpxatitHiahly the value of the method*. WTieti 
ill the technical probbm* have bem aotvTd 
the method mu*t be appGcd in crudsl long 
tera eiperimenti In antmab, before ft* tue 
can be recommeaded In bn man befog*. 


mUABLV 

t BlUtertl bcbemlc parali-u* and gan 
greoe of the lower extrenutfe* fn cat* was pro- 
dneed In lo of ij eiperimcot* In which the x 
tennlnal branebe* of the abdominal aorta and 
the anaitonxitlc branchc* of the femoral ai 
tenc* were bgated 

j ITnUatoal bchcmic partbwb and |ren 
grenc of the lower eitrenut> wu produced in 
cal* in 4 of 5 eMierimenU In wbkb the imddb 
hemonhoid*! tne common Ihac, and the ho- 


mobteral anastornoUc branchc* of the iemool 
arter> were ligated 

3 In j of 6 eipeiimenUoQ dogvetagreae 

of the lower extr^Uc* wax prodoted by E- 
gatiQg the three terminal branches of ib 
aorta. 

4 The blood wrppfj to the fctmer estmahy 
after Ugatbn of the comnwo Iliac artm %u 
maintained for smeral hour* by intotrtia- 
iuslon. In some experiment* the blood 
tranafuKd from dner artma In other a 
penmenU Wood was aspirated from the ib- 
dominaJ rmow rtirnwr and pumped Into lie 
femoral artery by a pipetting machine. 
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THE USE OF AUTOTRANSFUSTON IN SURGERY OF THE 

SEROUS CAVITIES 

R ARNOLD GRISWOLD, M D , F A C S , and ALVIN B ORTNER, M D , 

Louisville, Kentiick) 


E mergency surgery of the serous 
ca\aties of the Ixidy, particularly m 
, the field of trauma and of ruptured 
ectopic pregnancy, is directed princi- 
pally to the control of hemorrhage and the 
replacement of blood in an often exsanguin- 
ated patient The time factor is extremely 
important This is true, not only m regard to 
hemostasis, but also in the replacement of 
blood when large amounts hax'e been lost 
rapidlj It IS obvious that the prevention of 
shock due to hemorrhage by rapid replace- 
ment therapy is to be preferred to the frequent 
custom of instituting therapy only after shock 
has become exndent Even after shock is 
present, the earlier it is controlled the less 
likelihood there is of irreversible changes 
Hamilton in a rexnew of 336 cases of pene- 
trating wounds of the abdomen found that 
hemorrhage was the greatest factor in the 
mortality In his senes there was a mortality 
of 27 8 per cent in cases of hemorrhage of less 
than 500 cubic centimeters, 51 3 per cent in 
those between 500 and 1000 cubic centimeters 
and 73 4 per cent m those with over 1000 cubic 
centimeters This has been borne out by 
others Billings and Walking, Loria, Rippy, 
Taylor, and Mason 

While wounds m the superficial portion of 
the lungs are usually not dangerous from the 
standpoint of hemorrhage, there is a definite 
group of thoracic wounds in which exsan- 
gumation may occur Griswold and Maguire 
state 

“When massive cardiac hemorrhage into the 
pleura is occurring the exact diagnosis of wound of 
the heart may be more difficult, but the indications 

From the Department of Surgery University of LouisviUc 
School of Mcdiane and the Louisville Gencr^ Hospital Louis 
vule Kentucky 

Prepared for presentation in the Forum on Fundamental 
Surgical Prohlems before the Climcal Congress of the American 
College of Surgeons which was to have been held in the fall of 
1042 but was cancelled because of the war 
^ Dr Gnswold now Lieutenant Colonel, Consultant in Surgery 
for the Fourth Service Command 


for immediate operative intervention arc clear and 
imperative Bleeding from the pircnchvma of the 
lung in wounds of the thorax mav be massive, but is 
slow and seldom requires operative hemostasis On 
the other hand, free bleeding from the heart, great 
vessels, internal mammarv, or intercostal artenes is 
fast and profuse Rapidlv progressive shock is 
present early and death ma> quickly ensue unless 
hemorrhage is checked ” 

Elkin adv'ises immediate operation when 
there is evidence of rapidly increasing hemor- 
rhage, or a wound of the heart In his series of 
patients with thoracic w'ounds, the most com- 
mon cause of death was shock and hemorrhage 
He states 

“Treatment of this class of patients presents the 
most difficult problem and 18 of them died within 
the first 24 hours after admission without reacting 
from shock Some of that number mav have been 
saved by operation This would have necessitated 
open thoracotomj and lung suture ” 

We believe that in certain cases of this type, 
aspiration of blood from the thorax, replace- 
ment by air, and rcmfusion of the blood may 
be lifesaving without subjecting the patient 
to risk of open thoracotomy and lung suture 

Likewise, in ruptured ectopic gestation the 
pnnapal cause of death is from exsanguina- 
ting hemorrhage 

A review of such cases by any surgeon will 
show that an outstanding proportion die on 
the operation table or shortly after operation, 
due to tardy or inadequate replacement of the 
lost circulating blood volume The time lost 
in grouping donors, matching blood from a 
bank, or even obtaining plasma in sufficient 
amounts may be fatal Also, the amount of 
blood of correct type and of plasma available 
from donors, blood banks, etc , frequently is 
insufficient to supply the needs of patients 
who have lost large amounts of blood (1500 to 
2500 c c ) The usual 500 cubic centimeter 
transfusion is the donor’s dose and bears no 
relationship to the needs of the patient 
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Flf. AxtoUu^Bkia oat^ c«d b «fl cxtn c< 
faBaorrfaift bb boAy e> lUcs a, TW tactxm tip h, too 
cubic caUrortrr botUi hb t o-bot* dapper caDtaau>| 
citnti •otatJOB c, tnbe rvnaxu taopmtbc ronanctlan 
d ooa nbic entneter rrututr- «. fnmd Hb fDM 
finer' (, Uua rarat oat&t Itb btorpiy drip 

All too often ooe Ke« •e\'enJ plnU of blood 
thrown tw»y from ti»e bodv of petknU 
wbo are bkedjng to deatL It li our bdlef 
that this aatoeeoous blood repxeaenU tbe 
EDOst readQ> a^anable abundant raffd and 
nfe replace p ent tberap) for these urpeni 
cases. Large quantities of blood are <^len 
immediately accmible tbe blood is compat 
Ible and needs no croasmatebin; tbe daof^r 
of traosmlsson of dhease Ix s^phQb, ma 
laria, etc. is absent as b the poiiibnil> of an 
aherKtc rapODSC 

In 1874 It occurred to ^Tlliam Ulgimoorc 
after seeing a patient exsanguinate from post 
partorn beroorriitge that had be coUeiltd 
dcfibrlMtcd and i^nfused tbe blood. It aoold 
have offered tbe Ft*nan her only chance of 
life. 

Tbe first reference to the artcal infurioD of 
autogenous blood mu made b) John Dimean 
in 1S85 He was faced with the problem of 
thigh ampuUtlon on a patient whose leg bad 
been cnHoed and » bo had become moribund 
during traniportaUon to the hospital Donors 
were not Iromediately avafliWe so during the 
amputatwn appeonmateh- j ounces of blood 
which fell were ccdlectcd m a <fiih containing 
phosphate of soda. This was then relnfused 
into the femoral vein on tbe amout^ 
itnmp. The case terminating socctasfnlly the 


procedure was repeated b other lajUnco 
and be stated 

I UB roo Ha CT d tkit !lti* BiU, u 

«»fly peWomrd wtll hdit msor Uto ti tbe erfaw 
of pniaaty smpoUUota od apwebwSjL* 
the »Mted sad inemlc pstlniu b Uk auW leta- 
Utkns for dbease. 

The first report of autotransfraioo of 
coDecled from the perifooeal aviti asigfrei 

Tbeb in 1914 In the cases be repifted, 
niplured erto^ peegnanej was tie caa^ oi 
hemorrhage In 1936 Uatsoo and WiUosh 
a reiTcw oI the Aroencan Ctcrature reportrf 
*75 cues and added s of thdr omn. Tie 
largest indJvfdoaJ series was that of L J 
Tiber srho had used the procedure b 189 
caees of mptared cctopfc prtgnandet. 

In ipfte of these reports the antotram- 
fosMm has never en^ed skferpread popeic 
il> Too frequently ft has been unjiatuatfr 
cwvfcmned aM tbe use of It negieeled shea k 
would have been of utmost vaJoe b the 
lestoratbn of blood vedome. This sUaade 
has bees derived from reports of bad rtshi. 
which we beheve were due not to tbe method, 
but to errors In its use 

In this report, 100 coo scaitive anlotnss- 
fusioDs have been analj'xed The first of Uew 
were done m cases of Intnperilooeal heruor 
ihage due to ruptured ectojac pregnancy but 
later the transfusion of autogenous Uood wsJ 
used In a Urge variety of eroergencr caies with 
internal blwflng 

Table I shows the t>-pe and nuniher of csso 
in which aolotiansfusKm has been wed The 
marled lanease m rase* since 1937 was due W 
increased emphans on the proerfene and the 
use of blood In cases of boDow viktb perfas- 
tion Also at this time a suetke aig>ir*i“* 
was devieed to ccJlect the blood- Tbesfpara 
tus B verv simple (Fig i ) but serve* 
purpoee wtO and Is ea^le si cfSiied and pbroi 
upon tbe Instrunwit table The unit cteuiiiJ 
of a 500 cubic centimeter graduated llta« 
fitted with a rubber two-hole stopper and gU» 
connecting tube*. Before the operadoo b 
begun 50 cubic centiiwtefs of 1 per ct^ 

sodtum dtrate iohitioo IS placed Into the fla>^ 

One lobe Is then attached to the 

the other to the Pod suction tip. llTico b a* 

the flasl acts as a trap, coUei^ung the Ucod- 
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TABLE a. — AUQUXT OF AUTOTTl AK»mS10S» 
Lot Qu JO 

JD U> 5)» . 

JOOt«7)D tl 

note (300 4 

eoo to joo 

$ao to *300 , 


IhudraBU^ and contraladkxtktoa to the 
UK of autotmafusfon ^u^■t been pveo in the 
literature, and reactloni ranging in acmtu 
from mOd lncrca»c in tern per at ore or oaiuea 
and xtanidog, to fataliUet, hare betm reported 

The canset usualK g\\TT\ (or reaction are 
(i) toxfos or foreign protein coming from 
necrotic or decoenporing H«u» which may be 
in the bod) ca\dt\ daring or folkming the 
hemorrhage i e tlie geatatlon prodacta of a 
tubaJ pregnanct or cruahed Ihrr tlasoe In 
case* of trauma (i)bQeiBix^ with the bkiod 
in infurie* to tic Ever Cl) the uae of portal 
hboa before It hu gone through the Um (4) 
bactena] cootamlallbn from peoetra£k>Q of 
a hofiow rbcia (5) beTDol)*tlc changea of the 
Uood 

Tasiv or iorogn ^rotans comstJ by turrosU 
of tissue In la caidof ruptarodeet^epreg 
nanciei reported in thii aeriei there were no 
death* artdonli i react ioiL The tjpc reaction 
was rtot staled only that it was mud In this 
case the patient had been admitlcd 6 daia 
prior to operatioo with a prmxloDal dlagnosia 
of ruptured ectopre gestatJoo- At operation 
J500 cuWc centimeters of dark andDlled 
blood was found m the pentoocal cavil) The 
resctKjn caused bv the infusion of this blood 
was probably due to bemolyats and will be 
discoHcd under that beading 

In Tiber a (14) of 189 cases of rup- 
tured ectopic pregnancies whicb reedrvd 
autotransfoiioii, 123 patients receivTd this 
aiooe while in the remaining 66 patlenU the 
autogCQoa* Wood was suppletucnted b> trans- 
fusion from donor source*. In the former case* 
the mortality was o 3 i per cent while in the 
Utter it was 3-05 «“*- Three fat^tiea 

were reported with the cause orf death as blood 
dysoasa, and in all 3 operatioo was done 
after 72 boar*. The term, blood dvaertsU, 11 
very \agoe and it rnnst be assumed became 


of eiperimcntal work from other sourer* fit 
19) on Wood allowed to remain in a lemo 
cant) that i( was a hemolytic reteti*. 
the pobheatkm of hU report Tiber hat owd 
the autotransfuskm in 350 more cast*, to Dorr 
of which was there a reaction (25) 

Trimble (16) In d b road n g a case rrportri 
by Allen, In which 800 euWe centhneten of 
blood from the pcritooeal canty wasreiaftwi 
fn a patient with a ruptured lirer aid ahi 
died 56 hocr* later stated that the atae but 
have been doe to tUmagf done b) tirmw 
elaboraled bj a ruptured Hm to ahich 
autW>-iii take* place *0 ripuDy 

The 24 caaca of Urn injury In this series arc 
presented In Table HI In tM« poup there 
were 9 falsbtlc*, t occurr in g on the Oferaricu 
taWc and 5 wllldn the first 3 poitoperitfvf 
days. The mnaijung i had an issodalcd 
Id/uti to the right bdne) which necesritated 
nepluTclocDy Autops) foUowing death in the 
i^h day aherwed in resnalniag kidney to be 
almost totally replaced in a solitary cjit Id 
aH of the fatal cases there were severe aw^ 
dated Inhuie* and b do hstance was death 
believed due to the reuviuacd blood. la the 
cases whkh sorvired there were no reactiww. 
In 2 of these, large masses of tUruc were ten 
from the Eve* In wounds of the spleen where 
there was crushed iplenk tissue and Wood was 
rdnfoied, there was Gkewise no reaclJoo. 

BUf murd ntk Ute Uood and tmjmnts h Ik 
freer The bdtef that bOe k tone when present 
b the blood and b lu&lent qiuntitla fstii 
has been coofinned eipcrimcnlally (30) IlTicti 
Uk b bjccted bto tite blood stream H hi* a 
depressing effect 00 the central nentxa i>>- 
tem and heart muscle from Its direct action 00 
these organa, and destroys the red blood ctOi, 
as do laponbi b) reducing the surfice 
lensioa (6) 

Undouhtcdl) io bjoriei of the Ihrr there 
are varjdng amounts of bOe tnlced with blood 
In the perilooeal cavTtv The roost tmporlint 
factors b the arooimt of bfle which escape* 
from the JK-er art the type rf Injurs and the 
time between injon and operatwii. In »tab 
wounds the amount oi bfle Ubersted b pfoh- 
ablj mitumum while in crushing wounds w 
fracture* of the liver a much larger quaati^ 
b free and mixed with the blood. ilowerCT fa 
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■ 
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B 

K *axiaTe<i fnjun^ — /rvlt-ml tlull 

H 

\ I 


I) 

Din! 1 ipi'nini<fal»\Tf‘ax <x‘xrtcinjiu> toinrf with s 1»\ 8 cm |>ircrof livrr frre In i»rd*"nral caxit) \ulop > 
rcvralfxi m'ro'ti of li\rf »n 1 10^0 r r of 1 m Ihr I<nlncf4l cavllx 

B 

n 

T5C»0 

1 


( 

+ 

\ r 

ro<^o 

1 

\iwx3»!nj injurx — <onar *‘'n of the linin 

7 

0 

s r 

?->D 

1 


ft 

0 

r w 

i 

3»3 

H 

M \ 3 rm f«;fcr of lii-rr ti 7 tr iVutitur frro in ibr |xjitnnml 

Q 

Q 

i 

1 

,00 

■ 


10 1 

-L. ' 



n 

Diol tU> of »dml Autofov lerralol |wm‘‘trt!ion of chr»t left lunr rlialhrarm Inmaeh an 1 liXTf \Uo 

ran ho *oqn/*< of fn<rilh »n 1 ixtirnim Ma* ixr hrmolhomx 

It 

+ 

csw 

Itoo 1 

rt 

r>c J durinc oprrilion t-arre ficrforation of (nfmor \Tn» CAv-n 


rsw 

Fco ' 

1 



r s w 

•0 

1 

\ vxi«trd fnh3r>— hematoma tmun 1 k(dnr> 


C-SW 

450 

I 

A wirfatp*! Inpiri'^— potforalion of aiomach and pmetrahon of ki<lno nr«T' Jtaiinc nri>hr«\lom\ 

|Q[ 

Stt 

^00 

I 


B 

C5\\ 

iOOO 

I) 

Ihcd on 2j prrloprratixc div Autofr> rr\rj!rr 3 fiiplurr r.( arcr' 7 rtf> «{?mlc \nn rupJurfxl kulnrv afKl pan 
rrra' perforatinn of ttomaeb ami jrjonum 

I 

-H 

C^W 

2500 

I) 

I)ird danne oprratinn— perforation of amla 

18 

+ 

GSW 

1200 

D 

L)ie<l dunne operation — j^rforatlon of Inferior \-rna raxa kidne> an f mall l*ovicI 

to 

+ 

GSW 

ooo 

H 

Tno pcrforalioni of itomach 

30 

0 

S\\ 

300 

■ 


}t 

0 

CSV 

300 

I 


73 

+ 

csw 

700 

J) 

Richl ncphreclomx l>ecauM»of frxTrr lnjur> to richt kiflnr> Patient ilinl of uremia iQth po^toperatlxc ila> and 
tulopiy rexmlrd left kidno replaced l>j a aobtary CA'at 

23 

0 

csw 

700 

I 


24 

-f 

c s \\ 

600 

D 

Dicil d poxioperalixf day A vjclated infurie^ — rupture of spleen and perforation of (Haphmpm 


r J 'Civs 4 iml 16 died rolloiting tranduiioiL no rcaclion in othrr 

J lmpro\cI I) <Jicd 

S^\ -Slib wound 


the 7 nonpcnctrating wounds which were 
crushing in nature, there were no hemolytic 
reactions or any evidence of depression of 
heart action 


In Case 8 (Table III) a 6 by 3 centimeter 
piece of liver w'as torn from the left lobe by 
gunshot wound This mass w’as floating free 
m the peritoneal cavity It w-as removed and 
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350 cubic ccntimetcn of blood wu mnfuMd 
No retction followed iHi and the patient had 
an uneventful rettn-erj The tempermtore 
ro*c to iw 6 degrees and the pQl5e wa» ]04pcr 
minute OQ the 5th postoperative day and 
returned to normal on the 8th poxtopcratlvc 
da> remaining ao throoghout the noipltal 
courae Also hi Case s (TaJue HI) a aso gram 
mas* of h%-er Ikinc was avul»i from the right 
lobe being attached only by a thin pedide 
and the ^ bladder was tom from tu bed 
being attached by the cjidc duct Inlhiscaae 
the Ihrr pcdicie was divided and the free mass 
of liver time removed as weD as the gall 
bladder Ncphrectomv was done for an 
asaodaled fragmentatuD of the right kidney 
This patient recci\Td 1500 cubic centlmetera 
ofblo<>dfromtheperitoialca\ity Recowry 
was uneventful the temperataic never ei 
ceeded loi 2 d eg r ees , tjal there was no 
brachxanfia or abnormaJity of the pulse rate 
On tM Qth postoperative day the tempentnn 
was Domui and the patient was dlsdtaiged 
I mp r ov e d on the 10th da) 

Althoozh aware of the toilaty of bOe ia the 
blood, mjanes to the Ix^ hay^ not been a 
contialnmcatioQ to autotransfcnloQ on our 
service aihd 00 serious reactsoas have taken 
place 

Tk< MU oj p«rUl Hood bfferx it kts g<w# 
Urmetklkelrter The bcmodastic cniis, cawed 
b) Injecting tdood from the portal ly'stem Into 
the f}'stemk amilation as described ly 
Widal was not found pr es ent by Fllatoi in his 
experiments on autotianffosiocis In dogs and 
be concluded that the use of portal blo^ was 
harmless. Likewise In the cases of this series 
b which the beroorr h age or a portion of It was 
from the portal drculatlon there was do such 
reaction found 

/rtfwi fenetrailffn vf 
a keHaw tiumt There are but two reports fa 
the literature fa which blood from the peri 
toneal cavitv was remfused fedfawing the 
perforation of a hollow mscus. The case of 
\\ olf had a fatal termination folkming the use 
of blood from ibc pciftoneal cavity In whxh 
there were perforations of the stomach and 
faJoT) to the bver \on Schaick fa 1937 
reported the osc of and recommended aulo- 
transfostm as a lifesaving procedure fa pcoe- 


tratfag wounds of the abdomen whi « 
without hollow viscus penetration 

Bacterial contamlnatioo of the bked i* 
to perforatioo of a hollow vucus has been tee 
of (be major cootrahwDcations to tie tre cf 
autotransfoskm It has btm the cefaioe ikt 
b\ the use of such biood ►eptireroii mi 
sqitic emboli would be the natortl seuubr 
scrioml) corapUcatfag an ahesdy imhappr 
situation. ^ c have not found this to be tne. 
A temporary bacterieima does occur aha 
contaifanatcd blood Is Infoted, ^ u it does 
when orpmismi are freed into the penlom] 
cavit) but the blood stream destroys tk 
bacteria without rrsultmg fafectloa 

Eiperimeotal evidence snth normal anfanib 
has tfaiwn that there is a rapid pamge cf 
bacteria from the pcntoocal canU rta the 
diaphragmatic lymphatics. Into the blood 
stream. Snbseipient studies of the fate of the 
bacteria revealed tijat they were ciesitd 
relatively rapldl) from the bl^ stretm, and, 
after tberr disappesirance viable bacteria 
ctuld stm be isolaled Irocn the liver sod 
spleen (r6) 

The cases fa this series cannot be daal&d 
as normal because of the acute tnetnla remit 
ing fa a lowered resistance tod It b reiBztd 
that by the mfuskn of coetamfaated blood a 
greater number of bartena is placed into the 
drrulatxm. However by replacement of the 
blood and maintenance of adequate clrrala 
tloo the resistance of the host more thn 
corDpensates for the added number cf bac 
teria. Should the virulence of the organism 
be so great that the blood stream b usshle to 
cope with them and a fatal tepUcenda occur 
the —nif lennfastion would probably rtsnh 
from the migratioo of the bacteria through the 
lympbatka, or death would occur fresn aa 
ov er wbebiung fatrspentooetl fafcctkoi. 

If a sufficient quantity of sterile ccmpatlhle 
blood b Immedialeij available its ow wwdd 
be safer than tbe use of contaminated bleed. 
In such an instance the resbtance of the hcBl 
is Increased without an facreasc fa the nenirr 
of organisms, while both are iocreaicd whet 
cootamlnated blood b used. 

In 1937 for the first time 00 the lurgicsl 
service of the Louisville Ql) Hoqatil, blood 
from the peritoneal cavity that had teen 
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TABLE IV —CASES WITH PERFORATIONS OF A HOLLOW VISCUS 


Cases 

Associa 
ted in 
Junes 

'"T c 

ilollow vis- 

Antotransfu 
non in 

RemarLs 

Injury 

ted 

cx.* P 

Result 

4 

0 

NT 

Ueura 

B 

i 

Two severe reactions during postoperative course from transfusions of blood taken from Blood Bank 

3 

+ 

GS w ; 

Stomach 

B 

B 

Bullet traversed left pleural cavity and empyema later developed on this aide 

3 

+ 

GS W 

Stomach 

1000 

D 

Died 4 hours after operation Autopsy revealed penetration left lung diaphragm stomach and li\ er 
Also gunshot wounds of month penis and perineum Massive hemothorax 

4 

+ 

GSW 

Colon 

400 

I 

Perforation of the entire wall of the colon (questionable) 

5 

0 

GS W 

Small bowel 
tr colon 
descending 
colon 

■ 

D 

Died on 84^ postoperative day During postoperative penod developed pentomtis and subphrenic 
abscess ^e latter was draln^ on two occasions and the abdomen re-explored on one occasion 

6 

+ 

GSW 

Gall bladder 

1500 

D 

Died during operation Large perforation of inferior \'tna caNTi 

7 

+ 

GSW 

Stomach 

800 

I 

Penetration of pleural cavity and Injury to spleen with splenectomy 

8 

+ 

GSW 

Stomach 

03 S 

D 

Died several hrs after operation — autopsy revealed massive hemothorax with exsanguination Also 
only one of two perforations of the stomach had been dosed 

Q 

+ 

GSW 

Jejunum 
tr colon 

700 

D 

Died a few minutes after operation Great difficulty In controlling retroperitoneal hemorrhage 
during operation 




600 

D 

Died during operation 

+ 

G^W 

Duodenum 
ileum, 
tr colon 

■ 

D 

Died 17 hrs after operation Loop of Ileum resected because of severe damage it sustained Also 
perforation of the inferior vena cava 

m 

GSW 

Stomach 
tr colon 

750 

D 

Died 13 hr* after operation Obstructive resection because of severe Injury to colon 

B 

GSW 

Stomach 

400 

I 

Assoaated injuries to kidney and liver 

14 

0 

GSW 

Small bowel 

1300 

D 

Died da^ of operation Pulse and blood pressure could not be obtained the last 35 minutes of the 
operation 

IS 

+ 

GSW 

Hcum 

lOOO 

D 

Injury to iliac and femora! vessels the latter ligated Sudden death 3d postoperative day Death 
emlMlic In nature embolus believed to come from injured vessels 

16 

0 

GSW 

Small bowel 

1500 

I 

ist postoperative day comatose sd postoperative day signs oP pulmonary infarction developed 
Good recovery 

I? 

+ 

GSW 

Jejunum 
Ileum 
descending 
colon rec 
turn 

1500 

D 

Improfier 6ltratlon of the blood Gross contamination plugging needle Embolic death on 3d 
postoperative day 


IBj 

Stomach 

jejunum 

3000 

D 

Died 3d postoperaliv'e day Autopsy revealed ruptured accessory splenic vein hemopentoneum 
ruptured kidney and pancreas, picrioration of stomach and jejunum 


jH 

Stomach 

3500 

D 

Died dunng operation Associated injuries — penetration of lung diaphragm abdominal aorta liver 
and pancreas • 

B 

H 

Ileum 

cecum 

sigmoid 

3000 

D 

Died during operation. Associated Injunes — penetration of lung diaphragm abdominal aorta 
liver and pancreas 

31 

+ 

GSW 

Ileum 

1300 

I 


33 

+ 

GSW 

Small bowel 

1 1300 

D 

Died dunng operation Assoaated injury — perforation of inferior vena cav'a 

33 

+ 

GSW 

Duodenum 

1500 

D 

Died on 4th postoperative day Autopsv revealed peritonitis lubphrcnic abscess pulmonary edema 

34 

+ 

GSW 

Stomach 

QOO 

I 

Assoaated lnjur> to hv*er 

35 

+ 

GSW 

Stomach 

small 

bowel 

colon 

? 

D 

Died dunng operation Assoaated injuries — ruptured spleen and liver 


N P “NonprnftrntinfT 
G S \\ —Guiubol wouml 


*RcaciJons noted m Cases is 16 and 17 onl> none in other cases 
I Impro\cd D died 
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contftmin&icd by holkrw vimu omtcat ir*s 
uaed for »utotr*ii*fniion. 

CA*E EJEPoa're 

J W G N 7o< I J9 vct/oU white 
uiaiicted to the nrpcml eeTTlce i hotr after tt« had 
teed red pnuhot wound* of th tirifh tkonx. 
Theeottyl t the thoru was oa llae left, at Ibeoth 
latercoatil nee and wu followed fa? tbe vtoidUDi 
°f blood. On admlnfcio the tcetpc ia torc a* 97 
defreca, poise too, roplratkm iS per ml t a^ 
the btxd peoanre 7VJ0 The pauokt wa* In 
hock and the abdomni was tend^ and rlfkL K 
distiMalt d caDahot wtnnd penetratlac the U^rai. 
(Usptuaxsi. tod bdocneo altk vbcerw petfotatSoe 
aod latenial bemorrfaan was m«di« Sapportlee 
treaUneet wasfhm ana K hoon f<>lkpa{n<adinla- 
sloo a explorstoty cdlotoin? was done. There as 
a Urcc amocmt of bfood In tlu peritoneal twrlt? od 
perloratloos of the anterior and poaterlo aspects <d 
tbeatomaefa ere ewamnlered. I^rtaxthecowncof 
the opera Uoo the pat lent coraUcka) oeateno one 
and kt ceased t breathe. Coraada was ifren and 
respfratioo aealn ftarted. Seven handled cahic 
ccntuoetm of Wood whkh wa* n e w e td (roen llw 
pedtoeei] carlty was then adaiaiateTed In 
TtDOQil? b pka of the uhn loiBiioo be bad been 
reedWa^ 

Podii (he poatoperttlre course the paikat 
derdoped aooad la/ectlop and an enp y e m a 1 the 
pfeont arlty which Ibe buikt had tranned Proa 
both Stap hy io oj ccna aJbtis was bwtated There u 
no e\kietKe of septiceniia The pallrat reapooded 
«Q t tremline&t aed «a* dischsrxed Improved rm 
the J7th hospital day 

In this f"** the remfosion to be a 

UfcMVias prcM^ure and there vu 00 ID eOcet 
from the It wu bdiexTd that the need 

of blood was rretter even though It be 
contaminated, than the danger iov^olTed In 
Itacae. 

Twenty foor more caaea of abdommal trau- 
ma with boliow vacua perforatloo and hemor 
rhage have rince reeved autotra mf i rn gn 
(TahJc n ) AD but I which was not petw 
tratlng, were due to gunshot wounds of the 
ibdtmKii Seventeen had a fatal lenolnalloo 
giving a mortaHtv of 68 per cent. Of the 
6 occurred 00 the operatiof table and 
6 more within the first 18 Wra o( the post 
operative course In all of these caaes aevere 
hijiirlea ciated and In none did death appear 
to ha\T been caused by aeptk emboli coming 
from the autogenoua iofuaed bloocL In a 
othen. In which death oecaned abortlj after 
operation, one on the jd da\ aM the other on 


the 4th dax there waa no endmee that ih 

rciofuied bL»d was coQtrlbutoTf to the dntk 

One patient died on ti^ 84th bOTUl dry 
following a ven atorrax course dwmg aMci 
pcrItocUb and a luboequent lubphrenic ib- 
aewi dexTloped. Blood cultures were pmk 
ently uegatixe Of the 3 re maining 
death In cce wai directly attributed to the 
antotranafiaion while In the other the « ef 
contaminated blood could not be nried out at 
a cootributoiy factor to the <wib 

J S. ho. 7p8 »9 year oW wWte ask a 

admitted thotlly after fimibot fwm.t 
abdomen. The paOmt as dl derduped tW 
B^mrhhed wUt mak scadstapewpas. In sket, *i 4 
bavinx stmag atcobobc odor t bh bmtk TV 
{mheratewas 1 pci mtaote asd the biood perwr 
tc^SO. lalrareaccs ffarenae-aBlloe sofauen n 
taned on the ward aad blood ovasBiaidwd ki 
traojfiafaQ Two and oae-kalf kown Mkrrhr 
dm balcic the presnre rose t >5/50 and esrico- 
tory ceCotocey was dooe The pcnUcra) odty 
roatalned coctanrinsted and tbm or t 

pdforatiesii ef the iibslD bear) 3 of tbt descod/f 
olae and * in the rrctam. Durtsg the orenta 
ppredimately pen enht entlaseten cf Uood, 
tun portloa cf titew was aming /ren the 
peniocieal space wu tes wet d. TV blood ■ 
aartedly cnnlaalnsted, focaed (rcit, 

but beduoe cf the extreinely poet tcoikhca «f ik 
pwtknt and the iaaUllty in ehUlo safickn) Ucod, 
toe cubic cenUmrtm wu ndnhesed. Itirfaw iV 
niaaioe the needle becaise pfar^ with fetal ddth. 
and it was found that tV Uood wu not beuf 



detrloped maxied dyspnea, cyanou, and Mppree 
SHO of breath looiidi. Ooc km bter dp* w 
masslvt polmcoary edema deve l oped, and deui 
rasoed uxatly At ategny ijultifile pdnoom 
emboO and manive pulnwary edema ere ftaic. 

In this c»ie there was a definite break fa 
technique Gnm dfbra wu allowed to enter 
the blotxj stream giving rise to iqjtic emboS. 
The bad result cannot be attributed to 
procedure but to error la the method 0/ iti 
use 

In the other case death doe to a large 
polnuoary embolu* occurred on the *d po< 
operative dax In thb instance thee artt 
p^orations of the boa d and severanct 
of the femoral artery and von. The orfauj 
of the embolus cook/ not bo defimtd) drter 
rained, but It wu fdt that it bad anscn Iraa 
the mjured veaaeU. 



GRISWOLD ET AL AUTOTRANSFUSION IN SURGERY OF SEROUS CAVITIES 17s 


There was but i reaction in the 8 cases that 
recovered In this case (Case 16, Table TV) 
there were 4 perforations of the small bowel 
At operation 1500 cubic centimeters of blood 
from the peritoneal cavity was returned to the 
patient On the ist postoperative day the 
patient became comatose, and on the 2d 
developed signs of pulmpnary infarction 
There was good recovery following the use of 
sulfathiazole, and he was discharged improved 
on the 17th hospital day 

In 4 cases, not mcluded m this group, there 
was severe trauma to the kidney and in each 
nephrectomy was performed In these cases 
the blood which was remfused contamed 
varying amounts of urine which had escaped 
from the damaged kidney No reactions 
followed the use of such blood 
Hemolylt-c changes tn the blood Studies on 
blood withdrawn from the peritoneal cavity 
of dogs at varymg mtervals foUowmg mtra- 
abdominal hemorrhage have shown that there 
are no changes within 6 hours following the 
hemorrhage After 6 hours there is an mcrease 
in the size and shape of the erythrocytes No 
hemolysis was observed before 16 hours, but 
after 24 hours there was a large number of 
destroyed red blood cells and intensive hemol- 
ysis (12) Ricci and DiPalma have found the 
erythrocyte count of intrapentoneal blood 
normal as late as 72 hours following tubal 
rupture Most reactions following autotrans- 
fusion, which have been reported, have been 
due to the use of blood that has been m the 
peritoneal cavity for more than 24 hours 
In the 3 fatalities m Tiber’s series (24), the 
blood remfused had been m the pentoneal 
cavity more than 72 hours Coley used blood 
which had been in the pentoneal cavity for 5 
hours following rupture of the spleen On the 
2d day that patient’s urine was port wine color 
but there were no other signs of reaction and 
the patient made a good recover)' 

In the senes here reported, m only i instance 
vas blood used for autotransfusion that had 
been m a serous camty for more than 24 hours 
In this case a tentative diagnosis of ruptured 
ectopic pregnancy w as made and the patient 
i\ as observ'ed for 6 days prior to opieration On 
opening the peritoneal cavity approximately 
1500 cubic centimeters of dark unclotted 


blood was found After 400 cubic centimeters 
had been returned, a reaction was noted The 
reaction was mild, but the t)Tie was not 
recorded on the chart The postoperative 
period was uneventful, the temperature never 
exceeded 100 6 degrees, and the patient was 
discharged improved 16 days later 

A widely accepted explanation of the 
hemolytic reaction, based on the work of 
Baker and Dodds, is that in an acid urine the 
free hemoglobin is preapitated in the renal 
tubules A mechamcal blockage ensues, and 
oliguna or anuria with uremia develops 
DeGowm, Osterhagen and Andersch (7) in 
their experimental work found that when 
unne is alkaline the mtravenous mjection of 
a large amount of dog hemoglobin into dogs 
seems to be innocuous When the urme is 
acid, transfusions of hemoglobin sooner or 
later produce renal msufi&ciency and it appears 
to be the result of the obstruction of the 
tubules with masses of pigment derived from 
hemoglobm, thus substantially confirming the 
experiments performed on rabbits by Baker 
and Dodds 

Further study by DeGowm, Warner, and 
Randall (8), on the human kidney followmg 
fatal transfusion reactions, revealed the same 
process present but to a lesser degree and that, 
although renal msufficiency in some cases may 
be due to mechamcal blockage, m the majority 
it IS probably due to a nephrotoxic substance 
which causes degeneration of the tubule 
epithehum and interstitial edema 

De Nevasquez was unable to find evidence 
of tubule obstruction m fatal cases following 
transfusion, or in animals after injection of 
hemoglobin, and concluded that the changes 
in the so called "transfusion” kidney do not 
appear to support the view that simple 
mechamcal blockage of the tubules by altered 
blood pigments is responsible for the anuna 
seen in fatal cases of blood transfusion 

Although the pathologic physiolog)' which 
occurs when hemolyzed blood is given intra- 
venously IS not agreed upon, it is w'ell estab- 
lished that it may be toxic and under certain 
conditions fatal 

Hemolysis of the blood should limit the 
procedure but verj' little Seldom is there 
massive internal hemorrhage that goes for 
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more thiii 34 bounwitboatopemioaordcath 
enruing In tlio»e caw that do there b time 
to obtain auiOoent qnantlUea of blood (o 
replace that wh^h hai been ktrt 


rnwAa\ 

One hundred caw ol autouuifuttoQ fol- 
lowing internal hemoirluge are reported In 
thu paper In 33 hemorrhage was due (o 
ruptured ectopic gestation while la tte 
remaining 78 peneLrating and nonpenetrating 
trauma to the thorax a^ abdomen waa tbe 
etiological agent. There were jo deaths In this 
group making a mortalltv of 30 per emit- AD 
^ the deaths occurred in the traumatk caaes, 
glnng thb grotip a mortality of 384 per 
ceoL B} dividing tbe traumatic cates ioto 
groups in respect to the t\‘pe and locatJoo of 
tbe trauiua, toe foQowiog is feraod In igpeoe 
trating woemds of the thorax (here were 6 
de4ths,aniortantyo{3i spetcent losiciset 
of Donpenetrati;^ wounds of tbe abdomen 
there were 5 deaths, a mortality of 3 j£ per 
cent Nlocteendeathsoccorred In the j8 pene- 
trating abdominal wouads,tbe mortalltv belnf 
50 per cent- Tbe highest nwrtalitj- 6JLo per 
cent occurred in abdcaalnal wounds with 
boDow Tiscus perforation In 15 cases. 17 
terminated fatally In all but i of these 
injai} wasdue to gunshot wouDdsandberooi 
rhage was greater in this group than In tbe 
others (see Table V) 

Ooc fatal reaction occurred in tbe 100 cases, 
giving a percentage of tJ 3 In thb case there 
was a break in tbe technique of fillerfng the 
blood In 3 other instances there were leac 
t ioT x from winch the patient i«o\'cred, ^ving 
a combined percentage of 30 for reactions. 
There was a doobtfnl reaction in 1 case but 
It could not be defimtdy established that this 
was due to the relnfiaed Wood. In i case tbe 


orient had no rraction from the antoftfotj 
blood bat had sextre reidtoos 00 3 ocoBaa 
from blood obtained from the l>3nfr fr*- , 
Table no ^ ' 

It h as been shown that noK dat^rT 
accompanies the rise of autosewus 
espcdalJx the use of contandnated btod. 
Sterile compatible Wood from a dooox lome 
b safer but it most be in sofficienl qaantiuo 
wtlhout delay and it most be remanbered tin 
500 cubic centimelen b the dooors dow cd 
not the redolent a The use of antccemi 
blood e\Tn tboo^ it be CDOtaxoiattedXuftf 
than allowing the blood voloffle to rcoib 
depleted. 


cONCLtrsioiia 

I Hemorrhage b the greatest ringb ftrtflr 
in the mortality of woonds of the lenm 
eaxTtka. 

t Antotransfaskui is a TsioableadjuDctb 
the treatment of intemal heuurrhsfe 

y With armla b the field tod trasms on 
the Increase due to high ^'eicdtyr vebdes, both 
la miHtarT and dvDian life thb pnxedart 
should be held in a foremost jiaxt b the mbdi 
of those doing emergenej surger y 

4- A limpie ructiw apparatus b described 
which b more efficient in tbe collection of 
blood than mopping it from the body caritiea 

5 The technique partkuUriv as regtfdi 
filtration most be rigid 

6 Bile mixed with blood due to injury of 
tbe Over or biliary tree and becterlil contjus- 
Inatioa due to hollow viscus perforatloe, ail 
danger to the procedure howrver ihbdiagfr 
b not K> great as might be thought and tbe 
need of blood b fre<^atly far greater thu 
the danger inrolxTd 

7 Old blood becao* of heosoIyUc changes, 
ib^d not be used. 

8 ADtallniiation of tbe unne may fsrrenl 
reactions caused bv partial bcmolysb cf the 
blood 
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TRIPHAI A\GEAL THUMB 


Report nt Siv Ca^cj 

PAUL W L-APIDUS \[ n FACi FR.ANK p GUIDOTTI M D At >ar MC^VS A 
rvi C J COLETTI MJ> Caprtm, iLC, A^ New -^ork, Nc» Aoci 


T iIEnirit\ of the triphalan^^n] thumb' 
wranti recording of 6 additional 
ca*«. Although wn’ctiI caae reporta 
can be found in the literature it moat 
•till be coniidercd aa a rather bfrequent 
aDorrmh Dr M PoEncraiu, roenlgenolo- 
fiit of the Hospital for Joint Dtaetaea, haa 
informed the authora that during the paat 15 
\-can there haa not been a tinflc cnae of tri 
phalangeal thumb aeen in hla department 
In the brat 3 cajea reported here the tneo 
were »en t feir tnootiu apart danog daQr 
exaxrunatkms of dra/teet. No afmflar caaca 
were encountered among more than 75000 
other men who had ph^'cical ennuaatioaa 
defpite the fact that the authora were on con 
itant lookout for anomailca. 

In the fourth eaae the patient waa the 
father of ooe of the draftees and voa exanujwd 
in the otHce of the aennr author 
Frcre (1930) reported ooe case exacti) like 
Case J to be described b% the wntert. In this 
caae a male negro both thumb* were affected 
and hia moth^ had one simOar aboonoal 
thumb Both thumha of tbc grandmother abo 
were aaid to be tnphalangeaL 

Hwat (1939) ga« htstonci of 3 famllte* In 
which I or more memben poaacBeed tnphalan 
geal thumbs. 

The caj« of tnphaiangism of the thumb 
rqwrted in the literature prior to 19 5 woe 
rrvncwed b) SUne (1915) In iddilwo he 
presented a caac of bdateral triphalangeal 
thumbs aaeociated with congenital alreaia ani 
m a 19 ^-car old male No other membrra of 
the patient 1 famfl\ had an\ dcformlt* of 
theirhandi, \ drawing of the roentgenograma, 
in domnalmar view is eiactli like that in 
Caac I (Fig i) 


tlMEh ^rTTmcTWlcrmn Otu Um 
tbf a«CTSt]iV ud laJutJUP Kill**. 


kMaWbm 

»Da 

Liftiil Smn 


atpoKT or ctra 

Cast R. abite aiak sftd jo i tan, 
eiaiBlonJ b> ihe ntcra at tie IndoctK* PtUiw 
II »aj baler Liy octapadai tad cmrieacri ra 
difficulty I perfornri ghnaorL \ hilcarofiav 
ifianar drio^ty la U faiaOy could be omivl 
ID* I brdaU roWnathni maa entlrrir Deaalh a 
cept fee both Uttunba. ihe^ ere lEiWr Wfn 
tiu uml Tie Up ot each tianb reached I thr 
IrrH of lie mjddi of tie prorlaiaj phaianJ cf tk 
lodei hoft 

Tie Mj) phalau cf cadi thumb ubetdIailfH 
palsu 6cdc« and olu derUtko poiatlct to«iaj 
the indfT fiDfrr On palpal kn. Ur inpet-io *ii 
pined that there wt aa iddilicaa] ehaha* latef 
poaed bet een the ba«J rid nail phaluan cf bed 
thaaba. The rentgenogaBof tbe Ibcsbaeadm- 
palmar tTpenre tfif, ) aboard that the bead ef 
tie prwnnuJ pbaiaa had t eh eolibol ra 
<Mea on ila ndiaJ nd bar »kW, Tim m 
edp-abaped oiikla. 9 aiLljaetm kof tad 7 kfc- 
nrtm ue (ibe idih b ria * Bca<«ira frea tk 
pel of tie wedge to lu base) lalerpowt oely Lc 

t etn the radial cemdyle of lie krtd of the nreiml 
phalan nd the corre^peodl (radial kali cf ibenl 

phala Tie ulna rca>d>le of the bead cf ik 

pmnmal p li»l«nT lu Mx rr articulated ifixtcllr riti 

the ulnar ^ide of the naQ phalanx. Corrt'poenijaTJ' 
the tiaie cf the extl phalanx Mnrahxt fcrca'kr 
I haw Tuoal rtd had ta facets fonniB( aufkaf 
lioat so degree* pouilin* pmlmall cee okax 
facet for the prou^ pfcalaox nd the olkT tk 
radkl facet for the Duddk phalanx. 

Tie talrral lea (Fig ) hemed lhc«iaeatd(t 
tlapedoaNd terp^ed mainh oo the doml 
of li interphak (cal ydat 0/ lie thonh. ^ik 
pnmieaJ phalanx anpetred t be of noraul “T* 
nd p io piiitj oii*. A nocmal ratEal aeaxcaid « 
pnaeot t U« £iii roetacarpaJ head of both Ih*** 
ri« brat metacarp* Is ppearrd t besti|hUTS»*kJ 
nd Ibmner than cold be expected The bc ow “ 
the the fingers and rats pcoeoted ao bocr* 
ties lAeaae the feet ( hkh ere aot rr**! 
(enographerf) ppeared t be normal 

Caj O b cofored mak i(ed 7 ytar^. 
aUo Keo t the Indoctioo StaOoe. H as r*i 
prater br trade, and hj anomxl dxl nrt Inl'S'c" 

th fan orl Except for iis tbuaiba, lie aa 

eO bmll, m wulx and mrealJ bcalli ® 
ifa Kloal OttwOofunx re'cal a a mfl i f 
dcfoTOit) eoly to ha ulher io a deceased ua 

7 * 


\j»T \»a t«rt 



LAPIDUS ET AL TRIPHALANGEAL THUIMB 




Fig I Case i Dorsipalmar viea of both thumbs a left, 
b, nght Rote the a edge shaped “middle phnlamT” inter 
posed between the radial half of the nail phalanx and the 
basal phalanr: The ulnar half of the basal phalani and the 
ulnar half of the nail phalanx articulate directly a ith each 
other The punctate outline reconstructs a hat maj be the 
absent distal part of the nail phalanx of an apparently 
bifid thumb 




nine sisters and tao brothers were said to have 
normal hands 

On examination, both thumbs were found to be 
unusualh long, when the thumbs a ere held close to 
the index, their tips extended almost to the level of 
the proximal interphalangeal joint of the index fin- 
ger Three definite phalanges inth proximal and 
distal interphalangeal joints acre present in each 
thumb The nail phalanx of each thumb a as held 
in palmar flexion at about 135 degrees so that its tip 
pointed toaard the index finger The proximal 
phalanx of the thumbs was unusuallj long, measur- 
ing about 4 centimeters on the roentgenogram (Fig 
3) The middle phalanx a as small, measunng 15 
millimeters on the nght and 12 millimeters on the 
left side, both being trapezoid shaped, especially the 
left Each nail phalanx appeared to bermal, and no 
a as 2 centimeters long in both thumbs 

Grossh, there a as normal mobility of both 
thumbs, which could be opposed and flexed in 
normal fashion ^Motion in the metacarpophalangeal 
joints was possible between 180 degrees of extension 
and 90 degrees of palmar flexion The proximal 
interphalangeal joint could be moved between 170 
degrees and 100 degrees of palmar flexion The distal 
interphalangeal joint had the least range of motion, 
being between 135 and 125 degrees of palmar flexion 
The lesser fingers and both hands presented no other 
abnormalities, except that the thenar eminences 
were shghth flatter than m a normal hand Both 
wnsts and all other joints of the bod) , including the 
feet, were normal 

Case 3 J G , white male, aged 19 xears, was 
examined at the Induction Station He was a clerk 
b) occupation Tnphalangism of both thumbs was 
noted in combination with bilateral congenital ab- 
sence of the pectorahs major and minor muscles and 
slight pectus excavatus The ) oung man stated that 
his father had simdar thumbs 

Examination revealed that the box a as fairlx a ell 
nounshed and fairlx' well built except for a round 
shoulder deformitx There a as a congenital bilateral 
absence of the pectorahs major and minor muscles, 
more pronounced on the left side His feet a ere a ell 


Fig 2 Case i Lateral \iea of both thumbs a, left, 
b, nght Note the wedge shaped “middle phalanx” inter- 
posed between the basal and nail phalanges on the dorsal 
and radial aspects Note also that the basal phalanges 
appear to be normal, while the first metacarpal may be 
slightl) smaller and thinner than normal 

formed and presented no abnormalities The second 
toes xvere slightlx longer than the big toes, as 111 
axerage normal feet No roentgenogram of the feet 
was taken 

Examination of the hands revealed the) were of 
the long and rather narrow tx pe, and in a relaxed 
attitude, both hands were held in slight radial devia- 
tion at the anst joints (Fig 8) 

Roentgenogram (Fig 4) of the ansts showed that 
the lower end of the ulna extended slightly more 
distallx than that of the radius, unlike the reverse 



Fig 3 Case 2 Dorsipalmar view of both hands with the 
thumbs — a, left, b, nght — shown in oblique xiew Note 
the excessive length of both thumbs which reach almost 
to the level of the proximal mterphalangeal joint of the 
index. Note also the ulnar deviation of the nad phalanx 
of both thumbs with trapiezoid shaped middle phalanges, 
especially on the left side The middle phalanx of the nght 
thumb IS larger, aath its articular surfaces more parallel to 
each other, and it appears more like a normal phalanx 
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Rltbauhlp La • oonaal doU (rami vrtft. Tld* 
•as toaurbit bur marked oo the rUbl lUe and 
pfamd «u mpocttlble (or Uk radial dmatloo 
oltbebaodi TSe carpal boora pfKtrrdt b«e»«s 
oomaL 

'lite thombi rm oauMall) looc, opcdaDj the 
rlglt. Hw lip ot ihc nfbi tJnmb rcadwd u tbr 
level ol tbe diiul Intaphalioiteal Ra t ol liw lodei 
fiDpr vUle that o( Uk Ml tloiBib reached U> tbe 
proximal uternhalaDfeal )oaDt ol the lodex. TV 
dntal ta philinya (rf both Urambt vere VU m 
fbghl palma flexM and alto ere dented olsa 
vmrd, pouHlsc t Ibe lode finjrer Thb ««■ more 
prooooBced CO the lelt ixk BothUieoi cmlneoeca 
mere nmdi flatlrr aod lonjerr thao norffiiL 

Tni omonlloo ol bo^ thnmba U bvait lo 
that the palnarrurf ce ol the tip ol (he thumb couM 
o( be puced panllel I the palmar nrf ce «l the 
lencf fingrn, both ol theae plioea fornnnf aa ngl 
oi 90 dt p e ti to (oD opoo«txxi. TV prrxalSiia 
tire nuttod ol boUi thnmb* mas lliat erf palmar 
gtTT^, prod ced by the flew poUkti kwrta 
4TV aeb bet eefi the tut and tecond flngm a* 
located mnefa more dittaOT tKin la normal band, 
bdng toioat at tlie lenH f the mrtacaipophalanfeal 
)crf I orf the toda oa the nght aide aod illgbUr 
petiBmallo lc®theWt»de 

The ra fe erf motwo erf both tt>U and hopn 
«ai cimila « beXh ildea TV meUcarpophak 
geal >cant orf ti* thomba cooM be hyperdomflexrd 
t j5 defree* bejemd oentxal od palmar! fleaed 
t an t’ld* erf 90 dejreea. TV pnuimal mter 
phalangeal >c4nta erf Vth thnmV ere hied 
ptimtf flesoo erf 65 depeca and coold be ( rtber 
palmail) flexed I 50 degreea. TV diMal mter 
()VUnfeal jotnt ai tV leaat movable lootwo being 



poWLle bet ecu So nd a degreta There r< 
dc&nll UnntatFoe orf palmar flexM t the im*rf 
Iblrd and foarth recti carpoplialangral ^crfmi. rpr 
rtallx t the leemd HjpeTdotvSeilce i ik 
metararpopfaaUageal JoiaU erf the bdei, ikjH. 
fourth, tJid fifth fingm ti pcauble t deriTcv 
»o de g reca, de^cci. aod 5 degrm VreJ 
oeii trail, re'pectirefv Palmar flrxloei b iVvioah 
Iltted I t be aame order ai msble to ta ae^ 1 
Sodefrert, degrera, »dfgrrc%aodajde{m 
fwpecJ rdy The raoge erf moiieB t the peaLr; 
aod the itiuil lOirrplUlanfeal b t of iW kx 
fingen «as ooraal exce^ iv lev fl cpu i «f Vn 
UlMQ erf donifleuoQ t toe proxtoal hterpbih ;ei 
ti erf aD the lc»w fiogn 
TV rfibl radtaJ paUe u oot fdt la lU rm 
leKiUos Ml could be palpated aluDg the nrfdile ho 
on the palmar •pect erf iV (orearm l>ift bm ih 
wmil un iV Mt tide tV poke pirrreiil la n 
BormaJ k<aL)cn. 

TV roeolgeoogiara of both hand* cm dpaqaVi 
v>cm (F g 4I ihoacd that lie ngit trrt articui" 
■ a* coondtrabJy longer thao tV left, hetag murt 
lopooubJe for tV comparatnely incm-ed Wrpl 
erf (hr nght thnmh It inleroting t wt tVtlb 
irrood meUcarpaJ beads exlrodrj firthrr 
thao tV third, not as u found in an rimge hmai 
(mnd I sat of ibis iVllard digit »etVk*|tr<® 
both harufc 5 cmiJiBrlrT loogrr than thr todn 
Both liumba had tlirre rD fonard phah y* 
TV nad aod tV prontna] pibalangn prr^aitrt o 
drtmit boonnaL I lev Ljlrairf the middle pm 

(an erf tV ghl thomb as icmirahal amihr h J 
sueaodihipet i(iat (rf iV fifth finger 
phaiani of the Wt t(ianib, (warier •» artnH^ 
Irapexotd shaped and as *oc>cahit iheetff se^ 
stonier than that on iV right ^ T 

od radial deMatroo erf iV diUal part ^ , ^**4 
ere dent TV irapMced shape erf tV 
pbalani of tV left tlrereb and Inar deMSl^K* jrf IM 
d tal part of both th mbs ere 
dmocftnird on dorjpalrea ire erf tie Ihuv 
ibemsel e^ (Fig i> . ,,.1, 

Cam 4 i (j (nte male fed j e^ 
of J (j as paper cutler bj trade aad « 
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Fig 6 Case 4 Dorsipalmar \ie\v of both hands, with 
similar findings as descnbed in Figure 4 Note that the 
second metacarpal head extends somewhat more distally 
than the third, especially on the left side The relatively 
greater length of the styloid of the ulna is more marked 
than in Case 3 In addition, there are bilateral bipartite 
navicular bones (not a fracture) Slight productive osteo- 
arthntic changes are present between the left navicular and 
multangulum majus on the left side 


handicapped by the anomaly of tnphalangism of his 
thumbs He stated definitely that none of his four 
brothers and three sisters, nor his father and mother 
and both grandparents had anv abnormalities of 
their hands and feet J G , his son, was the only 
other member of his family having tnphalangeal 
thumbs The one brother of J G had normal hands 
and feet 

At the age of 12, I G gradually developed con- 
siderable scoliosis Pnor to this age his back, was 
said to be perfectly straight 

Examination revealed a small, elderlv man with 
very marked nght dorsal scoliosis There was con- 
siderable asymmetry of the chest, the left nbs being 
more prominent antenorly than the nght This was 
apparently related to the scoliosis and was not con- 
genital There was complete bilateral absence of the 
pectoralis major and minor muscles The feet were 
essentially negative, except for bilateral absence of 
pulsation of the postenor tibial artenes, which was 
apparently an anatomical vanation and not an ar- 
tenal occlusion 

Both hands of I G presented essentially the same 
appearance as those of his son (Fig g) Both thumbs 
were tnphalangeal, and the thenar eminences were 
poorly developed The tips of the thumbs reached 
to the level of the distal mtcrphalangeal joint of the 
index fingers Both thumbs were of about the same 
length, except that the left appeared to be a few 
millimeters longer 

The web between the first and second fingers was 
at the level of the metacarpophalangeal joint of 
the thumbs 

The range of motion of the nght and left thumbs 
was similar Dorsiflexion at the first metacarpo- 



Fig 7 Case 4 Dorsipalmar view of both thumbs, 
show mg moderately trapezoid shaped middle phalanx wath 
radial deviation of the distal part of the thumb 


phalangeal joint was possible to 10 degrees be3'ond 
neutral and palmar flexion to 90 degrees The prox- 
imal interphalangeal joints could be dorsiflexed to 5 
degrees beyond neutral and palmarly flexed to an 
angle of 80 degrees At the distal interphalangeal 
joint motion was possible from 180 to 160 degrees 
of palmar flexion 

Active opposition of the thumbs was lost the same 
as m the son’s hands The father’s hands, like the 
son’s, also presented some restnction of palmar 
flexion at the metacarpophalangeal joints of the lesser 
fingers The metacarpophalangeal joints of the sec- 
ond, third, fourth, and fifth fingers each could be 
dorsiflexed to 10 degrees beyond neutral and pal- 
marly flexed to 100 degrees, 90 degrees, 90 degrees, 
and 8s degrees, respectively The motion of the 
interphalangeal joints of the lesser fingers was 
normal 

No artenal pulse could be palpated anywhere on 
the palmar or dorsal aspect of either wnst or lower 
third of forearms 

A roentgenogram of both hands on dorsipalmar 
view (Fig 6) showed that both thumbs had three 
phalanges The proximal and the nail phalanges of 
both thumbs resembled those of the lesser fingers 
The middle phalanx, however, w as much stouter and 
somewhat shorter than the middle phalanges of the 
lesser fingers It also differed from them because of 
its slight trapezoid shape These speaal features of 
the middle phalanx of the thumbs were especially 
evident on dorsipalmar view of the thumbs (Fig 7), 
which also showed slight ulnar deviation of the nail 
phalanx (although not as marked as on the left 
thumb of the son) 

Both first metacarpals were about the same 
length The second and third metacarpal heads of 
the nght hand appeared to extend distally to about 
the same level The left second metacarpal head 
extended about 2 millimeters more distally than the 
nght However, both third fingers were the longest 
Roentgenogram of the wnsts (Fig 6) showed marked 
development of the styloid of the ulna, which was 
longer than that of the radius, the styloid process of 
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IheliUer pp«rin* trotVrrArreioprf, AD 

<rf liie*e ert e^pn rooce proootLDced 1 tttbcr 
ti*n In the lOci, I ddJbon, both on tcula boon 
*ere bcptrtil f the f Iber 

Camj R G-, *hItepnnt<T «ed 

ten t the Joinctkci StUion H htd ccia4tca/cii 
defonnlty of the Wt thijnib ooiy There aj oo 
biat rr ^ uy ddomldn nf band* fret I the 
kAo« raonbm of hia ftoJl (oe thxre RretmUom 
In ulditMQ t the Ut thomb deJorndn- k haiJ 
dninlnn p/Ioeildat tlaot. Om hb brethm bo 
hod a ptnoidal (f ta The dnftre «u cQ boDt. 
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unkl pa pUstLi (oo roeotgenofiKnt of feet nere 
uLen) 

The left thumb naa hi5d * th taro eOdoAcloped 

nalbfFf ] lliere na erbciaiitretliif the 
ti^ tlmmba altnofl den to the datal pbalana The 
reeDtgeZMVna of both hasda (Fi^ ) abowed an 
apfrArentlr nonnal left tint metaarpoi hicfa ar 
imLited ith the t» be»l ptulanjci atireadliw in 
\-ahape manner Tbe beaal phakn « the omar 
thumb ma of appremmatety ocmal ai*« d atmpo 
ujd arCfcnlited *fth normal neil phalanj Tie 
KmmI phakn of tbe racbal thumb wij nroch ahorier 
and aJenderer than that of tbe olna th mb It a»- 
lin ed Int tbe rnKhU and naH phaktura n> the 
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Wnta d the ndijal thumb ere donoantrahle. Other 
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Tte tluri bead oa bteii 

ffT^ fieaecoodgrt arpeJ bead ^atrioadM 
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>te. dU tte «,l»d u. 

n3ma. 
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pfaaUri«caI>s t via I mited, befn(po«Vb4r bd cn 
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left thumbs nald of Iti nbaax cotspronp 
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tbe radial part erf the fint metaearp*! bead, port 
unafly There notber fnanfle-abaped cte-rde 
rtsaUtmi th tbe ulnar part erf the Int met^ 
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beaul of each thmnb and radul reaaiaeiid « 
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jtknct OM had the Impreaion t^t the left 
bad three phaknfe* HoacTer company* erf^ 
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I !(, II 5 R Cl Roenlpcnoj,ram of both hamU 

>;howinK tniihalanRctil left radial thumb, a, left \oIl that 
the stjloid of the ulna extends slit,htlj more distalK than 
that of the radius 

gular ossicle) of the ulnar thumb haAe been 
retained, while the nail phalanx of the ulnar 
thumb has been lost Case 6 bears a great 
similant}, to Case i, both apparenth present- 
ing aU^pical bifid thumbs, and not a triphalan- 
gism of the thumb In Case i, howexer, onl\ 
the nail phalanx was bifid, while in Case 6 the 
dixnsion x\as more extensne so that both the 
nail and the proximal phalanx were bifid ’ 

ETIOLOGX AND ORIGIN OF TRIPlIALANGISM 

It IS not Within the scope of this paper to go 
into a detailed discussion and review of the 
extensive literature on the etiologx and origin 
of tnphalangism of the thumb Numerous 
speculative hjfiothescs hav'c been advanced, 
none of which seems to be sufiicientlj substan- 
tiated 

The theorv of phvlogenetic origin of tri- 
phalangism of the thumb seems to be the 
weakest 

According to Morton (1935), “the number 
of phalanges in ancient amphibian digits was 
quite variable but yielded a subsequent rep- 
tilian formula of 2, 3, 4, 5, 4 The phalan- 
geal bones of the digits tended toward a re- 

'Later the authors expect to publish their obscrxTillons in a number 
of cases of bifid thumbs of \'iried. extent of dKqsion It Is their opinion 
that this anomal> U not a rarity 


duction in the feet of some of the ancient 
reptiles, and, of particular significance, within 
the mammal-hkc therapsid group the phalan- 
ges were reduced to the characteristic mam- 
malian formula of 2, 3, 3, s, 3 ” 

Even in the lowest scale of modern animal 
life, as amphibians, the two phalangeal for- 
mula of the first digit is firmlv established 
T hcrcforc it seems to be too much of a stretch 
of the imagination to consider the triphalan- 
geal thumb as a reversion to the more primi- 
tive condition 

Some regard the two phalangeal formula of 
the thumb as a result of disappearance of one 
of its phalanges Others look upon the first 
metacarjial as a basal phalanx and assume 
that the thumb has lost its metacarpal bone 
Galen (130-200 \ D ), quoted bv Mueller 
(1937) was one of the earliest proponents of 
the latter v lew 

It-I he pecuharitv of the epiphvsis of the first 
metacarpal, which, as a rule, develops only at 
Its base, similarlv to the epiphvscs of the 
phalanges, seems to afford some support to 
the consideration of the first metacarpal as a 
phalanx However, this concept is under- 
mined bv the existence of numerous cases w ith 
a capital epiphvsis present in addition to the 
basal cpiphv sis at the first metacarpal 

Regardless of whether the first metacarpal 
IS considered a true metacarpal or a basal 
phalanx, both of these views arc untenable as 


Fir 12 Case 6 Evidently a bifid right thumb, 
simulating tnphalangism The punctate outline recon 
stnicts the part of the basal phalanx and the nail phalanx 
of the nght ulnar thumb which probably have failed to 
dev elop 
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I iir j Dcmfmlmw raesgcRUKTim of rtirht Ufid 
tkanb (th dnkra crlfndmK tCmafh Um aul »d 
pruzlim^ ptalu)(««. 

explaoitkKU for tnphAlin^ltm of (be tbinob 
if nee the t«o phiJaa^rtl formuU (tro phiUn- 
gn tod & OMUevpaJ or three pbaUngei with 
out a meUcirpa]) u cooiunt In tbe tint digit 
of til fomu of tomul life from tbe tm- 
pblUtni m 

It U dlmcolt to cooctfit of tbe pretence of 
tbe third phtUnt ts retulting from lack of 
fusun of t^ q^iphitu of ooe of tbe phtUogei 
of the tbtnnb lince there tie Iroe joints tep- 
titting tbe middle phtltnx from tbe oth^ 
tKO {duJtoget In t tnphtUngetl tbomb 
There U oo knenn fauunce of fonottion 
within eptph>'ietl ctrtDtge of t true joint with 
trticultr ItceU lined with bitlme ctrtibge 
tnd t joint capsule 

In addition, the Uck o( evidence for In 
phalangitm of the thumb both In earii em- 
bn'oniJ de\-elopmeot and m fosBil tpecnnciii 
of bigber inlebrates tL«o fpeaki tgih»t thete 
two tbcone*. 

Jotchirastbal (1900) td wnced tbe belief 
tbit loroe inittncei of trlpbilangetl thumb 
represented a duplkatjon of tbe index finger 
with absence of the thumb SimlUrlv Grac 
fcnbcTR (1914) postulated that tbe hand with 
a triphaiutgea] digit on the radial nde of the 
four leaser finger* should be interpreted ax one 
with tbe thumb absent and with a part of 
another band added loxtead of tbe k»*t thumb 


These mtcrprelatlons may pertopi U o. 
pUcabJe onlr in those compantlveh- Jr» 
recorded cases (see Fig*. 4 and 5, Cue i 
Cohn 194}) inwhichth^wasnoevidenfeif 
the usual characterislki of the thumb ndi 
as the well dcieloped cpecudord tmacilattirr 
of tbe thenar eminence. Hcrwe\Tf it anvtn 
that cases of true thumba with three 
get as arc tbe majonty of cases recorded fa 
tbe literature bduding the 6 reported hoe 
can hardl> be evplauwd by these ibeorVt. 

To account foe the presence of foDy 
wloped thumbs with three phaJingej tie 
posnbiHt} of soine congenital or bereifit u y 
disoricntalkm of the genn plasm, ts advanced 
by socue wntet* teems a more phnsUe pos- 
tulation, although eiidence li IsAlng to male 
It condimiT 

Haas (1939) ha a stodr of three familin, 
made tbe Interesting observation of loegi- 
tudhia] spiitting of t& distal part of the oli] 
phalane, gfamg it a peculiar ’ dock bill ip- 
pearuce A rim Bar docl>bQl appearuce 
of tbe right thumb b present m Cilk 3 (Tv 
6) of I (193a) series. In none of tk 
cases re p orted hm was the *'dKk'hilJ i£tv 
doa of tbe naH philsni present 

Haas states ‘‘The cxplanatloD offered far 
thu asomal) of a ihrred^halangral thumb h 
that it rai\ be an arrested attempt to fonn 10 
extra thumb It ircins to the authors that 
the duck-bill appearance should be btrr 
preted rather as a tendenej toward the foemt- 
tioo of a bifid thumb (ngi. 10 :i 13). 

Cases of bifid digits or looglludjaal divid* 
of tbe digital ravs, Induduig the thumb ksd- 
Ing to tlw dupUcatioo are weD known (Fig 
13) Tbe extent of this diviskn Tarici fnxn 
■light longitudinal spCtUng of the dhlil part 
of the nail phalanx ( duck-btU appearance 
described b\ Haas) to actml pr es e n ce of t 0 
seporate nail phalanges or even complrtf 
duphcation of the entire digit iDchafing the 
metacarpal Tbe t»o members are then fa 
the same relatloa to each other as the object 
to its muTor image (Fig 13) ^ _ 

rigurts I and la showing adorsipalmarvicw 

of the left thumb of CaK i and that of Case 6 
areuiggestivT InCasei(Fig i)thepuncf»^ 
outline reconstructs the absent tCstal “ 
tbe njit phalanx of a bibd thumb, onlv the 
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1 111 nlni'i-t lomt'HitU pr< ' nt iilmrfK\n 
luHi of tin dii-til jnrt of tin triplnlitiff il 
tiuimli m iloi Id mil rprttt d t- fiiormr' tin 
iIk>\( tliiorv It nil !>i i>-inn( (| tint tlu 
(li-til jnrl of tin ndnl tmnilnr iii i bifid 
lliiimb 1 T. lr)-t vliili tlu iilmr iiunilnr n 
m iinul, ritiimn;; it'- ori"Hi il iilmn ird fxiHit 
iii|t lyiiition In ( io ti fl i;t i:) ippinntK 
tin. ra'lnl nnmlxr of n bifnl tlnimb \ is ri 
timed \ lull onI\ i part of tin Insil plnliii\ 
of tlic uln ir tlnimb nm iimd 

I he Innditnn Ir iidi nr\ in tin ortiirnnii 
of roiif^Liiit.il iiiomiliLs of lilt limbs inrludinp 
Iniilnl.inpism of tlu tlnimb is i veil <si tb 
lishtd fait, noted in i m ijonlN of tlu re 
corded ra.'u.s and illustntid In t of mir i.esis 
(( a5es 2, 3 }) 

I lie frequeiin of the nruirrenie of .i <om- 
bm.ition of lnpliahnt;eil tlnimb with a bifid 
thumb (Ilf'S 10, ii) and il^o with \anoiis 
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oi tlu thumbs \\ IS i-juiitid with bil.itinl 
I on I mt d ib-n lu < oi tlu |w 1 tor d must K s 
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1 1" ,1 ld(Wi-i tin I'll lilt Knplli of tlu 

i bill st\ l.,id 's ( omp m d V itli tlu ridiiis iImi 
sn Ills to U 1 simi HI I Inr u ti ristu 

\1 V.' Ill r 1 1 1) ,M t olli I II d s I Tl s of 1 1 iph i 
I HI I ■>! tiniiiili In dioitlu 1 tie linn ’\as 
list! i\ nil in I oi b tni thumb (om of tin i ti s 
till p'l 4 nil d tin I \tfi HU K r hi mom iK ot 

biliii nl tiiini di\ Tion oi tlu 11 iil ph dim, in 

nldilioi) to triphiliii 'Till o) till thumbs) 

In ’ o! \liu IK r s 1 1 I s di liiiiti luriditi oi 
till aiiotii i!\ toi Id lx I si iblislu d lor four ind 
iivi pnunlioiis rispitinh In t i i i in 
ipiiTN nil did tint iioiu of tlu riliti\is hid 
iin m ilio ni itioiT In tin 2 n m uiuiin i ti s 
ini f imiU liTtori w is obtiiii ibK 

^^o't inti f 'titii' is ( 1 I 1 in Mmlltrs 
siriis wlun tin pili mil pn U pr itulmotlu r 
Hid t'r.mdmollu r hid simpK Iriph d iiipTin of 
tin thumb and tin pitn iit .md his latlii r h id 
1 lombin itnm ol triph d iiij 1 ni of tlu thumb 
1 ith bilnl lliiimb In ( ti ^ triphilaiipism of 
till thumb on lutili )i tmis w.T is-oi 1 Hi d with 
iIoiibhiH' ol till thumbs md loiipimtil wib 
bmp of ill till li ss( r Impirsof both hniuls \ 
innijilili lanuh Iru tor li\i piiuritioiis 
showi d till 111 I urn lu i of triph d inpi d thumbs 
ID inrioiis rombinilioiis with ndnl ]K)!i 
diilihsm (doubli thumbs) sindutilism of 
till finpt rs mil toes uiiipi mt il shorti miip of 
till null \ finpi r .iiiil conpimt il sliortcninp of 
tlu fifth liiipi rsw ith Minodii t\ hsm (lonpemt il 
liliral (leMition of tlu dist.il pirt of the fin 
per) in diffi n nl nu mlu rs of tlu f iiniK 

I he frefiuint association of Iriplnianpism 
of tlu thumb with bilid thumb (lonpiludmal 
sjihtlinp into two simmilnral jiirts) stems 
to furnish iddiliomi eMileiue stressmp their 
< lose rehtionship CoiTe e]iienll\ , it is juissible 
lint triph ilaiipism of the tliumh mi\ he onI\ 
in incomplete deeelopment of the distal part 
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of one of the tiro ruD phalange* of a bifid 
thumb (Figi- i la 13) 

If this tbcon a correct then the inbldle 
phalanx of the tnpholani:^ thumb cannot be 
comidered as a true middle phalanx homo! 
ogous to the middle phnlinr of the Ic«er 
fingers. It must be looked upon rather as a 
remnant of the base of an accessory nail or 
pro-omal phalanx irhKh failed to actutxre foH 
dcvrlopcorat 


stnniMT 

I Six cases of triphalangeal thumb havT 
been reported. In 3 of these hereditt of the 
anomaly could be estabUsbed 

1 This anomalv most be constdeted rare 
fjnee tbe first 3 cases were noted among more 
than 75,coo draftces examined. 

3 None of the x'arious tbeones adx'anced 
at pwesent can be accqited at an adequate ex 
pliJutloQ for the cause of this anooult 

4 From a l e vi e a of tbe recorded cases 10 
duding the 6 cates retorted here It appear* 
that triphalangism of tu thumb mav hare at 
least two origins (a) Double Index or an extra 
finger fused on the radial side of tbe hand 


which lost its thumb rimulaling the tripfa- 
langeal thumb (b) Reirmant of ore of lit 
phalanges of an incocnpletelv dexckiptd led 
thumb simulating a third pfalanx. 

5 It these two theoties are correct, H fat- 
lows therefore that in the fint the mptuba- 
geal digit a not 1 true thumb Vcttndmj; to 
tbe second tbcon the additionil pfulurr b 
not a true middle phalanx lucdlai to ihit cf 
tbe lesser fingers, but a remnant of tbe h»< 
of one of the phalanges of s bifid ihonb The 
latter theory is faxured bx the intborr 
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r«.6 Inmnbatf molti B tl« Sn( \ fn ii uua uldy to a»a hi •cn 

bm) (kx nb rqtoMx r»d nMh« 


location for tbe nail, more canl> palpable, and 
also pr es ents an almoat avascular area Ihroogh 
wlucb to occrate. 

Tbe Steinmino pin. used as a probe b Uinnt 
through the iLm od akmg the middle of ibe 
antenof portico of tbe neck of the femur (Ff i) 
A chuck handle b used t make the haodlmg of 
the pin more eas\ If tbe pm digresses to dtber 
aide of the neck, ihb can felt as can abo tbe 
tcOd bory 1/ the ptn b pjtp cr h) ' In ser t ed. Tbe 


point of the Stefa munn p^j b puihed hid 
against tbe head 0/ the femur when Its mata®^ 
b met. FIuoroocopK Msuahratloo of Ibb 
procedure makes it ntmnely rimple. If lb? 
operation u being done hi mdlv an tercipo«fri>» 
roenlgetxiRrani Is taken t dib point t be miv 
that thb mpoetJBt guide (the SteinmanB po' 
haa been properi\ 1 heed Thb Stnnmana 
b |:^oo^Td each fiilf loch so that the length J 
Sinkb-Petefsen nail ahich inj] bter be rojuffd 
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Fig 6 — Continued 


can be computed easily on examination of the 
roentgenogram 

The steel guide block is now threaded on the 
Stemmann pin up to the skin and is so placed 
that the hole for the trochar lies directly posterior 
The trochar is placed through this hole and thrust 
through the skin and hard against the shaft of 
the femur (Fig 2) The obturator of the trochar 
IS hit sharpK so as to dent the hard femoral shaft, 
after this has been done the obturator of the 
trochar is removed 


A guide wire for the Smith-Petersen nail, 
which IS io }4 inches m length and ^ of an inch 
in diameter, is now threaded through the trochar 
and IS dniled mto place if the fluoroscope is bemg 
used When fluoroscopic control is not bemg 
used, we usually dnll the vire in about 2 inches 
and then pound it into its proper position (Fig 3) 
The densit}’’ of the femoral head can thus be de- 
tected, regulating the distance the guide wire is 
inserted The guide instrument is now removed 
leaving the guide wire for the Smith-Petersen nail 
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In pronCT pultkvi In the necL of tbe femar 
(Fig 4) If tbe fnrtgoinS operalhT Ifchniqueha* 
be« proper!} cnm^ out thli vut is bobixl t 
be in rood p^uoa. 

If Ok flooroscope has been used, tbe Smitb- 
Pctersen naS t be used is determined bj ptsdng 
another inch a ire alongside tbe inserted 
guide Tue with tbe Up against tbe shaft of tbe 
feranr The difference tn tbe appirerit length of 
the two wires is the peoper Ica^ of naO to be 
used. 

A amaH thin lociske it made along tbe guide 
^irc, jnst large enough t admit tbe Smith' 
Petersen nill, which is threaded o\Tr tbe guide 
wire and drb-eo borne (Fig 5) There is no bleed- 
ing The guide wire b ranostd and tbe thin h»- 
ddoQ b dosed whh a smgle skin clip to complete 
tbejroced u re. 

The actual operallerg time b only a matter of 
minutes. ^Ith thb metbod tbe p^tioo of tbe 


guide wire fnr the Sndlb-PeleTsen tnU b iH 
antcroposteTior ptane b peaclicalT} ctmfc 
hspouUoD hi tbe locghodioal plane lUrfetm. 
scope b used, b ahaotulelv wider tlw Cfenlai 


The small amount of anatbetb rn^ened, the 
shortness of the procedure, and the sham d 
hws of blood all decrease tbe powibSltr of i 4 «d 
IntbcsepatientsahoareTisaalivoId. Thediatn 
of iafectioQ when thb tediniqoe b taH k 
minhnaL These lactoo pha the hUbuc «*<t 
with which thb almple proced ur e b carrieil 
rTC omm end h for use in dthcr tbe l u c iql e td i 
rquipfied ioftltutloD where iiK rc feplc caOnl 
can easUr be used, or In thoM bstitilloos vVr 
only a prah portable x-ray inar4itTii« b aralbVc. 

The proctoore described has been earned at 
in more than 60 cases with estirrly satblactor} 
ftudu (Fig 6) 





Fif. vSUmci^tlaaUrtiiUftilaiiUnltadKkafBtalui 
cntKmJ da* U rramlir} obttractna u mah 

o/ tr o m e isrohemit ci dnp tad pentnida] 
(troctsm til utrail Tbo kad tffMird 

tbertl^ alter hotb aad $ru « u dr^le (nUe tfortj 

t cmtrd itk carbtn draidr bm Tk* ns ta imtcd 
may be mo ce tka nip <m cr tk* psnrtai an Trratiaait 
waj wllb laientitial u^iutatlaa ol ]j (uU aredi, csek 
CDOtaaaag ^ ralEnrU el ndcs to tM seek an fena 
tnckes oe ibe left to ;a*t bock of tk« car cd tke cfipaata 


udt tA this da>v ikc ckiU free tm nTwatej 
"aljarra^neiit T mjtk* k er <ml<, nid 
t*s*»af H ■licmne of radon, err naffinled n tie 
cneek and ear arraa. Three tacotka later letds 
r a ni s r i a it tmlkcime id rackja ert oa^kaated ka 
(bn aiou areaa <d actn j b and c Kt^ 4 jetn 
Then a maferable a camna of tie ikjn. minafl 
ranltedlke taa \ jtk pbea do. tkeVftsde. 
back oftb. aetL haa been fe faa « eJ by lie mtenipUbrsd 
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Juirnratiutlaa Z/aannini^ tUtcniidtor* tmc^ tbcoajeaciit 

caiW e> c» thfimten the eye h»etf (yn Fn- l> Satjric*! rnWas rooU be *»• 
tk* ouldMCMtiUn;iKE>Kntof|Unwd ooMdeAcJidyla daM^theass- 
eyklve erf the Iwer c><W TV aetmi ftfpyrfiotxci ot miHac radma ooM be 
difinll u odU be the uratAret wUh certnn dnsdr uior TUi u lrt*Ud hr 

tV bUrrdtU BEiptuiUtiaa of •R’lt.CKhnaldtiliat > aDnde erf rado* b, 
Theckadbihcn6iBCBlV«l(«TtnatneDL TkaU ^ed ranhfraca Ihe HasAxrfit 
a( «wctM cf There hia b«a eoaOoJ the tKDor liVui dau(t i iV 

KHwahot thpn tad f ut t u ^ t <rf tV '^rfnh ntrV It b CTpei^ tVt 
the ilfht danfarUHO of the tklo ttlD prtMt iD lareot hjriVe hk 



I Ut 6 t, Wt, \rtenti beautfem irf Ike lafed tram leff net hjckatn rwln 
me the etractam ^poBltoeow alcentMa « perm ''VirwaJ moMl nnU 

frri the «i»adpii»at <rf cfaiiif the onsd Tk ■ <n erf «■ rtiker cave 
B 1 * 1 ^ r ^A-»i wM eji j J i iy r ii b, The rtpoll 4 y«en after ties tjn Tkcrr leaker 
t» af tV oend muluil ui poor rowKbc aprwuii:* m the cm cr af the ra. 
Thu a the (rf ■■ p l o ver dotnbetn erf the tad cn nradtiiJcn of the renter 
cd tV ooad Tmtrartt ae tk MfoUf(«(lt,«achrwtmn< j colhrnne af mkei 
On the b«* drf anbKtiwnt npenenee It ibU ha beee belter W ha «d ^td 
rrf j nalScuTB emtemt, icrtlia* tmaa moat di»lnl»i two erf the Beih tad rtTee at 
ihMtTtBtmeBtlfweeBaiy ttoj-petot The dark aretj irt art anpnena bet pBoeo- 
■ .tL» erf the tai FdcUco » ncrotaL 
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portincc m cndicitmi; dcci> prowtii*; with mini 
mum dinnpc to the '-km und w illunit tiuhnptrmp 
other importTiit <;tructiire' 

XtdlMlOlI OI TRI \TMI NT 

Xnc^thc-n nn\ lie pentril or local deiRiidmp 
on the "i/c and location of the prow tli and tin ape 
and condition of the pitunt 1 or tlu introduction 
of the mdon i\hicli i"; contiiiu<l in a tm\ poM 
KCtd, a hollow mardlL fitted v ith i iilunpi.r for tlu 
expul'inn of tlu Hcd i'- u=ed 1 lit vuict^-' of tlu 
treatment dciitniR on ptttinp aderpi iti iiul equal 
radiation to all jiortion'- of tht prowth Multiple 
introducers arc used oftentimes niakinp a stpi- 
ntc puncture of intrance toriach introducir Tor 
a small prowth all luunts of di]W)sit oi the ridon 
seeds ma% lie reached thniiiph i smplL puncture 
The gold s(.eds cont iimnp a Inown imount of 
radon, are introduced where desiad in iffort 
licinp made to estimate the juuiit of deposit to oli 
tain a uniform distrihiition of seeds not iiepkctinp 
ana ramitication of the tumor, and alhn inp an 
equal amount of tumor to each seed llcmorrh ipe 
IS not sc\erc and can Iw controlled li\ a fc\ 
moments of jiassurc, or i jircssua liandape ma\ 
lie applied for hours 

Dosa<;e \ fairh small dosape of radiation per 
unit of \olumc of tumor is required, hut tins 
radiation should lie uniform throuphout the tu 
mor, and esjiecialh thcdce[)est ramifications must 
he adequateh ndiatcfl 1 he skin and the mucous 
memhnnes should he jirotected from o\crc\po 
sure Thus the insertion of the seed dirccth under 
either of these structures is to he aeoided when 
possible If tins is impossible, as m the e\ehd or 
nose of the infant, then the milhcune content of 
each seed must lie small The jiossihihta of dam- 
age to the cornea or lens of the e\ c and to prow mg 
hone and cartilage must lie const intl\ kcjit in 
mind (Fig ] stimation of the projier dosage 
and the difficulta in petting uniform distribution 
of the seeds in the tumor ire the weakest iioiiits in 
this ])lan of treatment Caution is neccssan in 
calculating the dosage, and it is highl) flcsirahlc 
that overradiation he aeoided c\cn if some areas 
of the tumor ma\ need a second treatment It is 
desirable to gam control of the tumor with the 
least amount of radiation possible to get the best 
cosmetic result as well as to a\oid damage to 
adjacent structures 

In treating cancer, frequenth gold seeds con 
taming I, I 5, or even higher milhcune content irc 
used In dealing with hemangiomas, most fre- 
quentlj seeds of o 25 milhcune should be cm 
plojed Especially is this true about the eyes, 
nose, or other delicate tissues Wdien there is a 



1 IK 7 a ahmc Uailoii mlriHluccrs and niliin 'ced The 
ui>|>t.r Wirt IS a ‘■ulrl rcninvid from its needle directlj 
iiiidtr It Thi Iwittom instnimint is tin complete inlrn 
duccr the stj let briiip in |)Osilion within the needle The 
arrow |>oinls to a radon scad This is made of Kold and Ins 
walls o t milhmeltr iii lliickne-ss Its IciiKth is 4 milli 
meters b, liclow , I'rint from x raj lilm exposed to a radon 
sctals 4 ccntimelcrs apart The splure of maximum effect 
of each si id is thus ri|irc'ciited Seeds should be imiilantcil 
interstitnlK to allot mb seed approximalh tins bulk of 
aiipioinalous tissue 

greater volume of ingioma and delicate organs are 
not inxohcd, the content of each seed max he o 50 
milhcune 

In gcncml, the total tlosage max be calculated 
as one radon seed per cubic centimeter of tissue to 
be radiated, the melon content of each seed to be 
as dcscnlicd prexiouslx For flat lesions of no 
great depth, as can occur on the exelid, it max be 
neccssan to emplox one seed to each square 
centimeter 

COXIPI ICATIONS 

1 Clccraltoii of the tumor In larger, rapidlx 
growing, arterial angiomas, ulceration appears 
spontancouslx xvithout treatment or undue trau- 
ma in manx cases (Figs 4, 6) This indicates a 
lack of vitality of the tissues Any form of treat- 
ment, with the exception of total excision, is 
likely to add to this ulceration before healing oc- 
curs Infection xvithin the tumor mass xvitli the 



SURGERY C^'XECOLOGl AXD OBSTETRICS 


i&S 

formatkn of multiple infected thrombi b thn}*! a 
poMibQjtv Thb bu occ u ned io onlv ooc cue. 
The peitmtaet of IncHenct oi thb comjjxatkm 
bknr It b not tberarfat to bean\ bigber vtth tbe 
OK of ictentitia] raantion than milh an> other 
ivpe of tiealmenl, achano of the total mnoval 
of the growth 

3 Sf<mdarrdef»rmrt't The cosmetic molt wiQ 
Urgel) dq^end oa tbe imoont of damage that has 
be» done to tbe iarbee structures bv tbe pres- 
eoce of tbe tumor ilseU (Fie ) I/ducantJonb 
otnened Id selecting iIk oouge damage to the 
cornea or lens, ceaatkm of eroirlb of nasal carti- 
lages tod bone aoduelon M sabcutsTteoaslbaoe 
or the detTlopcrtent of a rachalloa dermatlla In 
later Uf Is thought to be minimaL 

j Rectmm Secoodarv treatment ma} be 
Dccesaary if some ponkn oi tbe tumor b oot coo- 
tioUedattheorijpraltreatiDeni Thbma\ be* th 
more iDtemltiaJ zadkLion or fa some losuoces 
combined methods sre deslribie SreaO oatl>'liif 
spot! mas be esebed or eautenotd. Pute(> cuu 
Deem areas may be treated bt surface toraos. 

^ LmH twrpttl np«m Surface repsbsma) be 


oeatmiy In some instances in ahch tbe prertpa 
of tbe growth Itself has ciuvd poor spjMoracf 

the fkiD Thb b true U some sbxghicg cf ib 
tuRwr has occurred, invW (ttg a fextmt. U 
scalp b loTolml, exebioos of bald fpou am tr 
desired. 

f Seieititm ti fbe jsfd tndi Tbe psU rejj 
alOefa cootabed the radon are of coarw retaiard 
ia the tbsoes. There b DO surrounding toKr me 
Hoot the gold \lthoufh the seeds art eirtbr 
tbm ma\ occasionanj' ^ rbibJe if placed cErrOn 
on^ thesUn of (be eyelid, liso, (he% mavbtn 
he tetaovtd. 

amrtrett; to TiTATWst 

The more rapidly growi g bemsngKWBa le 
spDods more rra^'h than does tbe tloaeTgro•'^ 
one Usuall\ withlo a weeks time there b s 
definite decrease In tbe blood flow thraegh the 
tooKir A speeds leceadon of the growth b tstalh 
notedailer taeeU. Ideal)) rwugttsmt haprcA 
meut ahould occur orer a perw of 6 mautej t a 
tear b esses is which the mloljinim butsdnputr 
doaige hu ben oaed. 



THE MECHANISM OF JAUNDICE IN CANCER OF 

THE PANCREAS 

N\OMI KAPLAN, M D , and ALFRED ANGRIST, M D , Jamaica, Long Island, New York 


T he classical picture of painless progres- 
sive jaundice with dilatation of the gall 
bladder, the syndrome of "pancreatico- 
bilaire” of Bard and Pic, and again em- 
phasized by Courvoisier, remams more of an 
approximation than an exact descnption m most 
cases of cancer of the head of the pancreas More 
often than not, there exists some vanation m the 
picture Frequently there is pain (Barron, Clute, 
Friedenwald, Ransom), occasionally the jaundice 
IS intermittent and somebmes there is no jaun- 
dice at all Cancer of the body or tail of the pan- 
creas or of both IS always considered by contrast 
to be associated only rarely with jaundice, the 
syndrome “pancreatico-solaire” of Chauffard, yet 
cases often have been encountered in which jaun- 
dice IS present (Duff) Vanations m the clmical 
picture may occasionally be produced by compli- 
cating biliary calcuh, but this is not responsible 
for the deviation from the classical syndrome m 
most cases 

NATtIRE OF STUDY AND INaDENCE 

The cases of cancer of the pancreas which came 
to autopsy at the Queens General Hospital dunng 
the 7 year period from July, 1935, to July, 1942, 
have been reviewed, with special consideraUon as 
to location of the pnmary tumor, involvement of 
the biliary duct structures, and the presence or 
absence of jaundice Only physical factors of ob- 
struction were considered, with no attenUon to 
biochemical mechanisms involved in jaundice In 
all cases of jaundice, the biliary duct structures 
were carefully studied histologically to confirm m- 
\olvement by tumor The group comprised 39 
cases of cancer of the pancreas Those involving 
the head, with or without involvement of the rest 
of the organ, are considered under the general 
heading of cancer of the head Those m which the 
head is not involved are grouped together as can- 
cer of the bodv or tail or of botli 
Of the 39 cases, 25, or 64 per cent, were in the 
head, and 14, or 36 per cent, were m the bod^ or 
tail or both Hick reports 46 per cent occurring in 
the bod^ and tail, but most other senes gi\e a 

From the Patholopj Department ot Queens General Hospital 
Jamaica Long Island Near York 
Presented before The New York Pathological Socicti Not cm 
her 12 1942 


higher figure for head involvement Some of the 
senes are from surgical rather than autopsy 
material, so that a lower incidence for body and 
tail ongin of the tumors would be expected 
(Table I) 




Head 

or both 

Duff 

Autopsy 

28-1-3 

7-t-io 

Grauer 

Autopsy 

15+11+3 

3 

Hick 

Autopsy 

22-1-4 

23 

Lahey 

Surgical 

38-1-4 

I 

Ransom 

Both 

60% 

30% 

Queens 




General hospital autopsy 

25 

14 


The age incidence ranges from 17 to 75, with an 
average of 58 years There was no significant 
vanabon between the individual subgroups segre- 
gated by location or compheabons The 6th and 
7th decades show the highest incidence, with ii m 
each, or a total of 56 per cent, occurring in the 20 
year penod between 50 and 70 years of age The 
sex mcidence showed marked preponderance of 
males, a ratio of 26 to 13, or 2 to i This is well 
recognized, and was noted in aU but one of the 
senes reviewed m the literature (Barron, Duff, 
Franco, MacKinnon, Ransom, 23) 

CLLNICAi AND PATHOLOGICAL DATA 

The clinical picture showed marked vanation 
Weight loss, anorexia, and weakness were the most 
constant findings Pain was present m 12, and 
noted as being absent in 8 cases of cancer of the 
head It was present m 1 1 and absent in 3 cases of 
cancer of the body or tail or of both 

Of the 39 cases, 19 showed jaundice, and this 
represents the group selected for study in this 
presentation Of the 25 cases of cancer of the 
head, 13 presented jaundice, including i case in 
which it was intermittent Slx of the 14 cases of 
cancer of the bodi or tail or of both had jaundice 
In a comparable senes. Duff lists 13 or 16 cases of 
carcinoma of the head, and 8 of 16 cases of carci- 
noma of the bodv or tail or of both, with icterus 
He makes the point that jaundice is a much later 
manifestation in the cases onginating m the bod} 
or tail or of both, often appearmg onl} termmaO} 
This was not borne out bv the present senes With 
the exception of 2 cases onginating in the head 
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FIf Dlnct cxtRi«ki« of eixTr hr«d c/ paacnu to 
c o t mn y bito d»ct ch *amoUr tifntah md ebtfroctw 


■Jtd •un.'Wng 5 to 7 loorlh* respcclnrlr *Her the 
jppaustjcp of thr dtmlicm ot JaoodjcT 

vu cocnfMnble la both KToup*. E^dudlaf tbne 

cuo, tbe tvcn^c duratioa of Jaoodlce vu 5 
wrek* hi both ^Tocpi. It i»n*ed from t 9««eLj 
la the ^Toap amlitf; in the bo^ sod Ul!, and to 9 
neekj ra uicjrtwp »ilb ibepnmaij toniorln the 
head. 

Ulieo jaundice w« ptanjf tbc conret dJan 
Doots m nude dinlc^ before opcntlon 
a top*} la s >tid cocwdeied a pcooiblc 
dn^tnoii* in j additional cow of cmocer of the 
head, nd In I coae of cattcer 0/ the bod> ood taiL 
However m the abococr of }*tnidjcr thedjtgnofla 
of cancer of tbe poncreaa was almost ui 'arUblv 
Biiued 1 thca, oa m other aesie* (ffimea, Adama 
DoS) Tbe reoaoD foe tbe difbcultr m dfcgtnoata of 
tbeac caje* b readik undcntaniibic. The pn- 



if t 

't:. Ji 


FH a Cknrt rnrodee cf eaxtref hnd W paaoMH 
maiMUtAn oh aaaakr aad ebacnm 

oar} ttimof whether located in tbe head of both 
Of tail, doe* Dot of iueff pJwlitce »}inptQta* TH: 
Deopban b der^d} pibced and b ODdelfCtahle br 
oedimrt cncaas of ertemal or iateroal mnrm 
Iwn It b on)} a bco the btharj tract b afiected 
aecoodani} that recoftniraUe *}tnptoeHt<3la|n 
buUt appear* When thb In tiheTTient ef if 
bflarv do^ doc* not occur then ofd/nariJy k h 
the ipTtad of the tumor that lead* t iudeWlkn 
Tbe fir*t lytQptom* are then nataUr referal* » 
Knac other part of the gait ran tr*tlnaj trart » 
tofoe dbtant metaatasb, or to the Kenenbxd 
carcfaomfltom CaoerT of the poncreat b oof cf 
tbe moat common blent foma of mahtiBBt 
tumo 

Cbncrr of the panercaa arxeadi hj durct attn- 
aJon b> KirqihaUct. b} (jood itreatn aad In 
peritoneal ImptiDtatwn Direct fpread nu) fc»d 
to Invaaloo of oeijhborlnn bofknr orfart* and tk 
pleen There waa In aaloa of tbe itomacfi In 6 
our caac) of the duodenum In 0, and of tbe tra**" 
•ene colon in j Otwtroctwn of the (taatrolntea- 
tloal tract foUowed 10 5 Infiancea, nd aJemta* 
aad bemontiaty occurred in 6 caac* Tbeblredi^ 
i the latter prcpop uxu rred uauallT lot tie 
Kaatrofnleitina] tra^ bat In a ct'e* it «a* fat* 
the peritoneal carita LjmphatJC tpread W 
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invanable involvement of the regional lymph 
nodes and often further involvement of the retro- 
peritoneal, periaortic, hypogastric, mesenteric, 
and mediastinal nodes Hematogenous spread led 
to the involvement of the liver in 25 cases, the 
lungs in TO, the kidney in 3, the adrenal m 5, and 
the ovary in 1 case The figures for brain and bone 
metastasis are incomplete The liver ma}’ be 
reached by lymphatic as well as hematogenous 
routes and the resulting occasional picture of wide- 
spread lymphatic permeation about the duct 
structures is rather characteristic of pancreatic 
tumor ongin In most instances, the liver meta- 
stases were small, but in 2 cases they were mas- 
sive Peritoneal carcinomatosis was present m 12 
of the cases 

Duff claims that cancer of the body and tail are 
more apt to give rise to a idespread raetastatases 
because of anatomic factors which facilitate the 
spread from this region, 1 e , the more extensive 
peritoneal surface, the more generous lymphatic 
supplv, particularlv the lymphatics along the 
nerve bundles of the celiac plexus, and the pres- 
ence of the large splenic vein as an avenue for 
hematogenous spread This explanation seems 
hardly necessary in view of the fact that cancer of 
the bodv and tail produces a biliary obstruction 
less often, which complication is apt to lead to the 
death of the patient before widespread dissemina- 
tion has had a chance to take place 

Pancreatic tumors may be of duct, acinar or 
islet tissue origin In this senes, the histology of 
the tumor suggested duct origin in 24 instances, 
acinar in 13, and both ty^pes of histological struc- 
ture were present in 2 cases The cases which 
produced jaundice showed a higher percentage of 
duct adenocarcinoma than those in which there 
was no jaundice present Scirrhous reaction was 
noted in all but one of the adenocarcinomas, 
whereas the tumors suggesting acinar origin were 
uniformly more medullary Vanous degrees of 
differentiation were found, varying from well 
onented glandular structure to extreme anaplasia, 
suggesting Sarcoma 

The size of the pnmary sites showed marked 
vanation The actual dimensions are not included 
in this study Difficulty in judging exact size of 
some of the larger tumors was encountered be- 
cause of the merging of metastatic nodes with pri- 
mary tumor mass and regional extension In 
general, the acinar tumors were larger and more 
medullary In i case, the pnmary tumor mea- 
sured I s by I centimeter on cross section By in- 
volving the adjacent duct over a narrow segment, 
this tumor lead to the classical picture of painless 
progressive jaundice over seveiM weeks’ duration 



Fig 3 Direct extension of cancer of head of pancreas to 
common bile duct with annular stenosis and obstruction 

The patient suri'ived a cholecystoduodenostomy 
by only a few days, but at autop^ the lesion was 
distinctly operable It is regrettable that the pn- 
mary tumor was not found at the exploratory ex- 
posure and a resection of the head of the pancreas 
attempted It is this type of lesion which offers 
the best prognosis for permanent cure by surgery, 
inasmuch as the symptoms appear before meta- 
stasis renders the lesion inoperable In general, 
the tumors of the head of the pancreas were 
smaller All neoplasms of the body or tail were 
obviously inoperable with metastasis present at 
the time of autopsy 

ANALYSIS OF MECHANISM OF OBSTRUCTION 

It IS commonly taken for granted that jaundice 
in cancer of the head of the pancreas is due to 
“extraductal” compression of the common bile 
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Frt 4 Fb ci t ixtk rqinqiti at tcrtM <jl ooctf of tbr 
beul ef tbe puoTu U baity pcp^kry ti te nJ on la d»cl 
Uh ilb g hQm 


duel, for widopreid IKtr tDCtwiMU li ti cc p - 
tionil (Coun-wDcr Adler Ihiff Lockwood) 
Jacodjco In cuo of emcer of the body the UJl 
or both both tod till is LILe« be asuaDj erplaiDed 
by CDmpcwfoa oi tbe bflkiv trset by toeiastslM: 
hTDph nodes In tbe reguo of the porta bepatk. 
<\T»itas t mirit be oadcntandsble that a grow 
Ing rnxi In hxed organ like tbe pancreas mlgfat 
cause cocipreasKn of tbe dncti, enhigfng iympb 
□odes at the pwrta bepatis do have room I er 
paoskra and should not cauae obrtroctfoa onleas 
they are fiied to the <h>ct wall to tbe aomauiding 
structures or to both Strefa fiiatjoo of hfle cfuct 
structures bn tumor was invarKliy found bi ou 
cases CorKer was present not onb in tbe Hmph 
nodes aloeg the bOian tract, bet was also present 
In the widT of the duct itatU LIkewbe nasafre 
ctunncesnoo ak»e of tbe ccHimon duct wftiun the 
bead of the pancieaa proper Is not borne «it by 
our espericoce. There was caoceroas fn 11100 of 
tie WMJy dnet wall hi afl casea a! cancer 0/ tbe 
bead with jauodax (Figa 13) In the 19 caaea 


with obstrocth-e Jaondjce 18 ihoicd cn Km- 
•cepic study hiStQjq^InmfaQo/ the will fc- 
In the aolc remaining speow-iJ, 

n lnvolremeat of the doct wall au olncw 
therefore behered that nnEpaiit tnehr 
inent cf sooie part of the hOfary tract b a cat 

leqalsltefo the prtadoctioo cf Ih: bfEarr eiaJnr 

Uon rtapooibic for tbe ^atmice aaochted irt 
esuicerof the pancreaa. 

The observahoc of aemaJ largecaaccrirftW 
pancreas some 10 >Tars a^ and abo cf a lu* 
fonoeatic c>it, which dbpiaatd and dblortfd tS 
commen duct maiLedh, with oirvioos flatJOIi^ 
and compiemloo of the hnnen and, anertkta, 
faUtd to gn e any evrdeoco of janndice cr other 
evidence of ohatiuctkiQ, ae ane d to ghc added 
ae^t and BgmScance t out obsemtxos. *«* 
that time, every case that has sbrwD dehokr cb- 
stroctioQ with passteot {aondics has imirhU} 
shown to BocDe degree unwba *^LW fadsraSh 
lansr tinws. 

Fnxn the primary tnmon of tbe bead of tk 
panoeaa, the ccaziiDcai bile duct wu faivehed h 
13 of the 3 cases irlih obstroctkxi. la 9, tk 
btnpancnatlc pertm sts famiMby dir^a 
testila Imn thep«linary tntDor Iii^tbeot» 
pancreatic portion, nst ^kr* lanrriop of tk 
^itic and hepatic ducti, au bvwed br etiew 
•toe frcaa mnastiQc car dn antaa lynpo mdn 
In only i case iu the rcUah^tic bfhaiy tract 
found uea. Thb was of the a cases aith cxUKNe 
liver metaatjui. In which tbe intrahepatic dads 
near the hllus were definitely Invaded. GsB- 
bladder eolargeiBeot was present in 9 cases, me 
of which also showed caloili. Tbe 3 cases fthent 
enlarged gall bladders showed c v ti j ciice cf fikodi 
or cfaroolc chokeystitb and choleQthiub, sad thh 
was deemed adeipiate to ciplab the fslhie (f 
dfbtatiom 

In the cases of cartcer of the bod) or tafl cecf 
both, tbe upper extra pamreattc portico cf tk 
cnmmm bOc duct was invaded in 3 cases, sB cf 
which show ed gaD biadcicT cnfargeroent f teases 
the com mop bepatk duct was bvcfwd, snd k i 

both tbe rlgh t a^ kf t bepa tk ducts were iiiTtfi td. 

Tbe latter cam b partfcnkdy pertfnep t foe tk 
coGuderatfcc of the mcdianim we arestreBiof. 
In tha last case the kft bepatk doct as iri« 
cneopletd) oeduded than tbe right dnet, ssd, 
oj c i e sp oodhag t the degree of rteMaing obsW 
tfoo the left Jobe of tbe Iher showed geep er Im 
staining than the right. As would be 
there was no enlargonent of the gall bhddcr who 
the obatruction was abcnc tbe nstk diKt 

Tbe bfil tra ting a Dcer was in scane cases EiMttd 

to the outer k>'era of the dnet waD, but b as*t 
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Hg s Diagrammatic representations of mechanisms of 
obstruction of duct by cancer a, Tumor mass in head of 
pancreas displacing but not obstructing lumen of duct b, 
Tumor mass just above pancreas, possibly lymph node, ex- 
tending to nail mth local annular stenosmg scirrhous re- 
action causmg obstruction of relentless progressive char- 
acter Detail^ diagram seen in Figure 6 c. Tumor in 
head of pancreas extending to wall of duct, fixing and dis 
placmg same, with some narronmg of lumen 1 It is ob\ lous 
that progressive grow th of tumor as a v\ hole leads to fur- 


ther direct impingement upon lumen d, Tumor of head of 
pancreas mth extension to duct nal) and mechanism of 
annular stenosis and tumor extension both operative in 
producmg obstruction e. Tumor of pancreas which is fixed 
to vertebral bodies iihich also displaces the duct, mth 
kinking and narromng of lumen /, Tumor of head of pan- 
creas mthout scirrhous reaction mth medullary tumor ex- 
tension into lumen often associated with mtermittent 
laundice brought on by repeated sloughmg of mterluminary 
tumor extension 


cases the mucosa was also involved, with second- 
ary ulceration In one case there was polypoid 
extension of the tumor into the lumen (Fig 4) 
Secondary^ necrosis and sloughmg of this growth 
allowed regression of the jaundice as is frequentlv 
seen in pnmary tumors of the ampulla, biliars' 
tract proper, or stone m the duct Invasion of the 
mtrahepatic and extrahepatic biliary ducts as a 
factor in the production of jaundice in cancer of 
the pancreas has been mentioned by several auth- 
ors, but Its constant presence in these cases has not 
been stressed 

DISCUSSION or mechanism: 

There are tliree separate factors m the produc- 
tion of the obstruction of the biliary' tract in this 


senes (Fig 5) First, invasion fixes the wall of the 
duct and permits of physical compression with 
narrowing of the lumen in lieu of mere displace- 
ment by adjacent expanding tumor mass Second, 
and this is the more common and more important 
mechamsm m our expenence, the invasion of the 
duct wall is accompanied by a scirrhous reaction 
with the production of an annular slenosing lesion 
with localized segmental narrowing and obstruc- 
tion of the lumen (Fig 6) This occasions the 
classical syndrome of “pancreatico-bilaire” more 
often A small resectable tumor or a localized 
area of extension from a metastatic lyunph node 
to the duct can produce this classical picture 
Finally, the myasion of the duct wall may be 
associated yvith extension to, and filling of, the 
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FIc DuTVDcntk npRxDUtto ot (Jtr mmt cm- 
iaa« iMchultffl d obat/vcteB trea pr^jurj dtc la pa^ 
CKHOr adjacntl^eipii aod* \a oqU W c^ptrui) tka 
aaidltr p’opaila coDajlctlen la 0fn la Kla 
rbm tason d (m paaotai, men coamo fotn. 

luan vtth tnaiar lane wiib obdrectim o( \i* 
davofbOe ThiaUA leakn Iso/tnuBodaledatth 
a cdhikr medolloiy r papOhiy t^pe o( fiwth 
aod tn, aloorUsi; caa> girc perki^ d apooUoeoua 
rtmteian at jaacxUce. 

An idnib^ mechoalsm, le^ Eoelailaacs t 
IfTtiph Dodet aod tben eiteTtfkn ( Ufaai} tract, 
iru found to account for the jaundice in raaet ot 
primary caucti o< Ibc ftoaoad) od colon irtilch 
did DOt hare atcnih-elfmrDCtiaU**. I nveial 
each loftaacei, there acre fouixl (netxataani the 
Ij-mfJi node* at the porta h^lfai with accondarv 
lo^-aikn of the bile docM- Tw fact that maaahe 
Urtr *itb rerv Irttle tesiaining Ihref 

parenchytoa ta oitro ana»odited with jaandke 
tradi tlgnlficance to the amoDer ooduln nrol bg 
the rntrabepalK dncti near the biUa f r the peo- 
doctioo of the Ictma. Tha ancReat* that I caao 
of naainT l/rer metaatxaii alio doct In -aatoo 
may be ■ prereqaaltc for jatrodice 

ffCMMCET t:n3 CCTNCLTHO^ 

Thlm oinecaaeaofciDcercrftheptDcreaahaT 
been revirwed Mnetcen caaea abowed the pre»- 
care o( jaaolicc ^ocwinatbgfrooj tbebead,and 
6 from the body or tail There w»a cardDOinattart 
Invaawo (d aoroe part f the biUarv tiact in aD 
ci K* with /aoodjce Obatnxtwa b\ umiprewoo 


aJooc wia Dot eDCountered. Soae depte erf tn 
tfao orf the doct leemj Deccaaarv lor cffenKr *b- 
ftnjctfoo hi raechanicaj cotnpfe*l«i In acTatw 
taiQor 

Obatructkin leading t the a\-tidioue erf jiahW 

proiTTwe janodice b moat crftfn due to Vial 
atCTxmng annular icinhoai arcbeerntoa » 
Tolvenient orf doct wall Occnawnalh then h 
papinaiT eitcniioo int the tutam la ka* 
caaeailoushfagma> prodoceintmiLmfBt arm 
hiR and aanbj jaaodee 

Thb mcchaWn of >i ndlce ahn a{^rfn to 
jaundice In caaca of metaitaaM from oil« td 
when In ohcflient orf the rclrahcpalj: dacti « 
the tuser Inlnbepallc dwrti deep b ^ Inerw 
attbebilutmav become the penmentBwidta^ 

The iheocelical baaJa for cure br a rtwe ta nd 
the hcftd orf the naaocaa la eaih cawa trf asn 
orf the panaraa dcaph an ichanced rrndrorrt rl 
progreiahTjaundkTialmphed. Tbekntmnno. 
tlon of the ai7>drD(oe orf palnle** pc u pr wn e )>(»■ 
dice oc t aa x maBy br atooe In the do^ b a fun>cr 
Indiatkn for ear^ bpamteay In afi a«i erf 
penUtnil jaundke- 


RUTKENTa 

lo ua» F D A«i. laU 11 9* rr Jt 


i *J7 


B\a**n, Mottv \rdklM,ll >jj, jj l«H 
dr™, HUJtaaMtw 
Oxavtasa Casuauwt WuwmW bemac m 
r»lWilaaw (Vtd CWiriw dcr CaDmefr Lffci 

r C ’A \c*ri, a^D 
Quut. O tm J Sera Mo. i; lr-95 
DcTT G L\u n. JqIcw ItBpCwalto^ ww 


6 ! t-. ^ 

ErsBOB^, lU* J U *c 9*4, 7 
El arm 0 B tid \\ am a. D U hwtk V 

F NCQ, & C \i» f Otat Du 04 I 
. Fnrtavwuw, J awl Ccurv, T S ta J M 'c. 


, 47 3 4 

t tt*»^»*toa C«T U. tJ—cd 0«n 

Caut^^E I>*B«oati*«Lnwa«l*ii*n 1^ 
•Mca Sonrfrti Dmwru ttt 3. p 47 F***' 

rjiM tt h fiaawloiRC* 19)0 
Cu raa. r W Arct I t M 9)5. 6) WfV 
Hus *. C ta ; Ditr« Dw- 0)0. ) * 
lira, ) K aad lle am p a . II tl J L*l> d ^ 

0)4. 0 Oji- 0*7 „ _ , •, 

Luerr F H »od Jt tJNsov D C Serf CU > 
Anwnea, or' * *)) W , 

, LxTTv \ L Am I Caam, tlF * *))-» 4 

uCDjtajitww rr 


MvrFJNNcr. D C MmnocpU U OW 
r*n,« lILlSNa )1BU 914. 

R swm, II K till ; ‘wrr ojS. 40 *4+- 
I.)ni \n-li Sint ajj. Jo 
ParrrLt, A O Vn* Soff 04 4 




W t'l Ml 1 M\5l \ l n 


; V t ■" 


^ \ {. ‘t > s « ' ' n M I ! \ ' t \ k( I / Mil 


I 


r f 


1 ' r 


1^ ‘ > 


■’ ( 1 l*lj < ' ' 

' , ! t , ’!< 

I ' ' > 

‘ ' l’ ( 

• 1 1! r • 1 

% ’ 

. ' ' 11 

I S r I 1' \ ( r 

] • » " ( ' I 

1 ' ( I t t 1 

t ' ' , \!' 

' !* ' ’ .M\ 

> r 1 1 

’ > ' 1 !\ 

’ i 5i 1 

!’ ! I 


( - 


i 


■?% \ ( ^ tj V 


I . 


r I, ! ' .1' » n! ' I ' 

1 ' 1 .1 

' 1 ! I i< n I'l 1 


! 



\ i ^ 

J. ..'It, f 1 

it t' • 1 ! 

" 1 

• 

i' } 1 1 

I it 


r ! 

t I jn r 

1 it 11 M’ 

1 

f 

1 I ■■ I I 

1 1']'' ' til d 

f » 

- s , ’ , 

I \i I ' 

1 d l’|i )i ll < 


' ' t 

, , I ’ 1' Mil 

1 I ds M 1 till 



I'l ; I' ti t! 1 

' 111 tin 

t 

t 

5 . 

I .( > 1 . 


, Y 

1 . I 1 

1 1 1 T( ’ h it M I 'i 

t)ldi ll 


< ! 


U 


I 


\ .1 t !i''i , < iv I > • Itji h ]i Mil 1 1 till 
( M , iJl I ' I 1 \ ‘'1 (]'h\ Imi Mil I 

I ! I { ti iiiln 1 M 1 tii' ''•nun‘1 \ 

' J ii‘ ‘ ’ r I r ^ , 111 I- \ 1 li jMi 1 iiiMi 1 1 itiiin 111 

’ ' ' ' * ’ j I • ( 'h ill !!3irn! ) n h li i<! !>■ ' it mix r 

i ' ! i' ii ' ' M 1 ' I M 'll I '“i 1 1 [mi 1 i 1 1 . j 1 M'lr ji I \ iMiii-K , I 

” 1 ' I M 1) ii'i I !< I ft jn I V I m1 u\ii 1 1 1^ ,uiil 7'' 

'I ii ' li III- *< I' I 1 I ! I'l }i ii r Ii 1 1 iliiiM 1 ifii t till Jill ii-MtiiiK r I 

1 ' I till ' til 'll I ( I Ik II n ■ in< <I i\ ]i <1 It 1 1 il itM iittixitlnnl \ in iliMii lit 

I ' I 11 ' lit t, t I M 1 p'lil ml till litli(it\|i Kit till. ( I 1,1 ij lilts tindiliji 

c 1 1 li ( <i iti II 'i j III !i iti iiv til ImIkm lit it .i(|i t till illi |x)st 

, , I 1 I Mjvft(i\< i| i\ liii ,i1 iinititiitili I i> j'K at tit it 

til 'ir|iti<>it iliM lint Mil nr iiiilis. It nim i is 


I I 1' 

‘ h t I t M I 


I' 'I 

I - I' 1 I 1 


) V > J I f I 


inllii II d til till 5 f imil itinii ti stK 



SURGERY CT\i:COljOG\ AND OBSTETRICS 



Rc, TtalwwcTt review £ijaj»lr»boctkDanrf Msanusx me* erf «Tj»ttnftu I^U/tndntn 
utbckmcwJbcWae ick IcobKcvUiBeteterf c«Iim *o pa «v>l <4 Aimid a«<k tad tWr uv i^and c« lie 
erf Sta}]fe;4aeacn» Mrm Tb« frifrfw en pipunl bf dtjen fcjet the m^ertiow •cnarTTd iwuUlwi 


eJTECT or INOCULATION o? UCAUNO how wide »Ji tret li peotecieU b^ the rwiocuJ 
ttOuxDS ATTOt lOrfONAt or rnraTES Immorut) 

Foortetn gurnet p^gi vrere opermteO od u A left pamsedua tbdomjotl ictniioo wu 
ptev-wuslr detoiLiea- Sdtcho were mncrvTd made tod futomJ u docribed in pre^-{ou3 et 
from incmoQi made J J 4 .rf 8 71 <)6 i»o «uhI pernDenti but no organimu mere purpowii 
1+4 hours prc^■iou»h In etdi instance oJf introducrd Attbeconrfuiioaoflheofcntton 
cubic centimeter of a 6 hour culture of Sttpht a right partmedan incision wu made and o 5 
lococcus aureus was rubbed on the wound with cubic reotimeter of a 6 hour culture of Slaphv 
a stcriJe cotton swab immediate!) after re- lococcus aureus was introduced In the second 
roovaJ of the sdtehea. The eipcriracDts were inctsK® The second inef-ion was made in 
then repeated on 14 more guinea pigs to checL other gubea pmi at the cod of ii 14 4S 71 
the vtnileoce of the culture IncMioas were 06 iro and 144 hours after the first mnsten- 
II to 144 i»uri before all stitches re In each instance the culture was introduced 

mo%Td and rrounds Inoculated the aaioe da^ at the time of the second operatwo into the 

The results m both groups were the same second wound. The wouods were closed with 
All wounds were Infected which had been interrupted silk luturci. bach cTperlroent 
made 13 and 34 hours prcsTouslj Elgbtv per was repeated 4 times s-arsm^ the etc of the 
cent of 48 hour wounds were infected 50 per second locisloo in the abdominal wall 
cent of 73 boor wounds were hiferted 30 per The entire t^eperimeTM was then repcsted 
cent of 96 hour wounds were Infected and i3 guinea pigs were uwd and * of them were 
none were infected at 130 and 144 faour*- operated upou 00 Idlo^6su^.cesu^■eda^•s. On 
the 6tfa da\ the second Incroom were made in 
AXATOIOCAL EXTCNT OT LOCAL ututTCTTV v-snous »tcs of the abdoioen o ) cubic ctnti- 
A group of eipcfimcnu was now done to meter of the culture being Introduced in each 
detenmne whether wound Imrooxut) is doe to tccood metswn on the same di\ thus cJlitu 
local or syitcmk factors or both aadtoleara natiogN-ariatloo m the >-irulenceof thecultorr 
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In a tlurd group the first incision was re- 
opened at the time that the second incision 
was made and the culture was introduced in 
both wounds 

Infections occurred m all second incisions 
made immediately after the first and inocu- 
lated, also in all incisions made 12, 24, and 48 
hours later Eighty per cent of the second in- 
cisions were infected when made and inocu- 
lated 72 hours after operation and 50 per cent 
when made and inoculated q 6, 120, and 144 
hours later 

In the third group the first incision be- 
haved ver}' much as in previous experiments 
except that immumtj" was not established un- 
til 144 hours after operation All second in- 
cisions were infected when made and inocu- 
lated 12, 24, and 48 hours after the first Fifty 
per cent of second incisions made after 96 
hours and inoculated became infected 

ANALYSIS OF RESULTS 

Du Mortier found that 56 per cent of his 
guinea pigs became infected when Staphylo- 
coccus aureus was implanted 2 days after 
operation, and that complete immunity did 
not occur until the 5th day Since our pigs 
were not restrained it is reasonable to suppose 
that respiration, circulation, and h3'dration 
were normal These factors together with the 
omission of bandages may have hastened local 
immunity m our animals This is further sub- 
stantiated by the fact that local immunity did 
not occur until the 6th day when 2 incisions 
were made at different times The second in- 
cision may have delaj^ed the process of im- 
mumty 

It IS interesting to note that 100 per cent of 
the pigs were infected when Staphylococcus 
aureus was rubbed on the wound at the end of 
2,12, and 24 hours, whereas previous studies 
(3) revealed that only 67 5 per cent were in- 
fected when the culture was mtroduced mto 
the wound at time of operation This is m 
accord with chnical exjierience, for Koch and 
others have shown that most wounds although 
primarily contammated are more often in- 
fected later when treated without strict asep- 
sis We cannot say what r61e the vigorous 
rubbmg played but it undoubtedly added 
trauma and destruction of some cells although 


the scabs w'ere not rubbed off by the process 
On the 3d dai^ only 20 per cent became in- 
fected, and none were infected on the 4th, 5th, 
or 6th daj's 

When stitches are removed immunity does 
not occur as earlj" Wounds were not immune 
until the 5th day whereas the former groups 
were immune on the 4th day But m the proc- 
ess of remoxing stitches more trauma is in- 
flicted Scabs were removed and bleeding 
occasionallv occurred 

PrcMous inasions made m the abdominal 
w'all do not protect fresh incisions against 
staphylococcic infections Local immunity is 
apparently limited to the zone of granulation 
tissue and does not extend bejmnd this zone 
In this w'ay it corresponds to the pyogenic 
membrane or leucocytic barrier referred to in 
localized infections How'ever, on the 4th day 
follow’ing a prexnous incision and thereafter as 
long as the ex-penments were continued only 
50 per cent of second incisions became in- 
fected This would indicate some degree of 
regional and general immunitj' Tempera- 
tures and leucocyte counts tend to bear out 
the latter as showm by our previous studies 

When the first wound was reopened and 
inoculated, immunity did not occur until 6 
daj'S in contrast to 5 da3's when stitches w'ere 
removed and 4 da3's when the culture was 
rubbed on the undisturbed wound At 6 da3'S 
the second wounds were infected in 50 per cent 
of the animals although the old incisions were 
immune 

This observation indicates that any trauma 
to granulation tissue dela3's the onset of local 
immunity, also systemic and local disturb- 
ances such as infected second wounds ma3^ 
cause the delay Previous studies showed an 
mcidence of infection m 67 5 per cent when 
cultures are mtroduced in a freshly made inci- 
sion We hax'^e shown that w'hen a second 
wound IS made immediately after the first or 
when made 12, 24, or 48 hours later, 100 per 
cent of these second wounds become infected 
We ma3’^ therefore deduce that there is a de- 
crease m regional resistance over the entire 
abdommal wall for a period of 48 hours On 
the 4th day there is an increase m resistance 
and only 50 per cent of second wounds are in- 
fected Similar results were obtained by 
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jCTubhiOg the tWotort (i) wilhoot tbepre\'i* 
oui baskmi, a f»ct mdlcitln/ that the (n 
OTaacd roiitance maj be due to tbc mdion 
Ciuacd b> the traum* o( icmbbinjc or of the 
itvcUKiti A great li>cre*< In blood tuppl% wn* 
noted At the time of all lecwid inds^OfU ThJ« 
evkieoU^ wti onh ooe of the factori In\-ol rd 
In increrndns loc*J re*titance 

LaJtl> behavior of the fint wDond 
N’aricd iJlghtl) in the pretence of • second ooe 
That la, Imtnunits tru dtlaN-ed but was oooc 
the len cornpklc This was probaiJx due to 
the mcreased tnuma of reopening the wound 
But the complete Immonitj which occurred 
OQ the 6th da> further corroborated preahns 
ohierv'aboni that the area of nnmuidlp U 
limited to the xooc of granulation tissue 

0 Baii*\ATiavs 

Our cspcfixRtnU show that a wound Is 
about 33 per cent more susceptible to infeetioa 
during th: first 24 hours than it U at the time 
)t b Infiicted e have thra%'s belk\-td that 
lfawouadcanbe<^fun\ icrubbed with soap 
and water durinf the first 6 hoars h could 
probablv be rendered suAcWotlv sterile to 
pennit belling In first Intention This result 
occurs if the scrubWog can be done uoder 
strict aseptic technique In combat soocs U Is 
probablv better rsat to stlempt iterilliatloa 
but menrU to Ugatc msfor bleeding vessels 
and applv a sterfle pressure bandage to burned 
and tnumatued area*. This procedure hm 
lu the loss of blood and plasma Into the In 
jured area ttwreb^ reductog the Inctdenct 
of shxk and infection (1) \in\e all how 
ever it prevenU the possible Introductioo 
of bacteria into a more susceplfble wound If 
a clean-up process together with removal of 
foreignbodiesor final Auction of a compound 
fracture Is to be done it I* preferable after the 
6lh dav Sulfonanudes gii’cn b> mouth or 
parenterallj- at the lime of Injury wiB jeich 


AND OBSTETRICS 

the wounds and l>h>tca during their ctudatliT 
plu«e Since the wounds treated bv thu 
method are not suttutd anaerobic Infections 
are leas apt to occur in addition tetanus tor 
old and polj-Nileot ca* Ractprene anlilodn 
should be oi^ ShouUl Infection occur band 
ages must be removed and the areas treated 
as open Infected wounds, 

SurTieon* ha\T long ago learned rwt to enter 
the abdomen through a gunshot aouod An 
IndsloD IS made dtwndiiiR on the site of en- 
trance and ent of the bullet The buQet 
wound Is excised or unmolested— the ratlonaJe 
for the latter procedure b dearii dcroon 
strnted b\ our cjperimcnia. 

CO\CtCSIO't3 

i HeaCng wounds are more suvcptlble to 
cootaminatX'D fcn Staphylococcus aureus dur 
Ing the fint 74 hours than are fresh wounds. 

t Immucutx in a healing morion alueh Is 
not trmnmatUed occurs 4 davs after sur g e rv 

3 U’hen sotum are nine%ed from a beil- 
ing wcpund immunity does not occur untQ the 
jth dav after operaljoo 

4 If the wound Is reopeoed this IrDreorut) 
does not occur untD the 6 lh dav duepmbablv 
to the Iranma iocurred in reopening 

5 The anafocijcal extent of wound Im- 
mmilt) seems to be limited to the area sur 
rounded In granulation tbsoc 

6 The entire abdominal wail around a 
previous incisxm u less susceptible to staphv 
loCTXcus Implantatwn after the 4th post 
operatisT da\ 
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THE SURGICAL MANAGEMENT OF PROLAPSE OF THE 

UTERUS AND VAGINA 
A Report of 730 Personal Operations 
LOUIS E PHANEUF, M D , Sc D (Hon ), F A C S , Boston, Massachusetts 


U TEROVAGINAL prolapse is one of the 
commonest lesions encountered in the 
practice of gjmecologa Wide the 
disorder in itself is not responsible for 
the loss of human life, it is the cause of untold 
discomfort and suSermg In approaching this 
problem from the surgical standpoint, it must be 
borne in mind that since a priori uterovaginal 
displacement does not cause death, the metliod 
emplojed for the correction, in order to justifj 
Itself, must ha\ e a a erj' low operatii e mortahtv 
Because of the multiplicity of complicating lesions 
associated witli uterovaginal prolapse, it is ob- 
vious that no one operative procedure can be 
applied in all cases and that the best operative 
results will be obtained by individualizing 
M> interest in this lesion cov'ers a period of 27 
> ears, dunng which time I have emploj ed prac- 
tically all the standard procedures and have tned 
to estimate their value impartially Dunng these 
years I have performed 730 operations for pro- 
lapse of the uterus and vagina, the data concerning 
which are given in tables 
Five factors are fundamental in determining 
the method of treatment first, the age of the 
patient, second, the possibility of future preg- 
nancies, third, the extent of the prolapse, fourth, 
the size of the uterus, and fifth, whether or not 
coexisting disease is present For practical 
purposes uterovaginal prolapse ma> be classified 
in ^ree degrees first degree prolapse, when the 
cervix appears at the vulva, second degree pro- 
lapse, when the cervix is extruded, and third 
degree prolapse, or procidentia, when the entire 
uterus IS found outside of the vulva 

TYPES OF OPERATION 

Vaginal plastics and abdominal suspension or 
fixation of the uterus In this group there were 
1 17 cases 

It IS conceded by most gynecologists that with 
few exceptions young women in the childbearing 

From the Department of Gynecology Tufts College Medical 
School and the Gynecological and Obstetncal Service Carney 
Hospital 

Read before the Michigan Society of Obstetnaans and Gyne 
cologists February 2 1943 


age should be treated conservatively, w'henever 
possible, until their families are completed, at 
which time they may be subjected to corrective 
operations for their displacements, vaginal or 
utenne Dunng this stage of observ'ation the 
ccrviv IS the one organ tliat usually needs atten- 
tion since, accompanying most prolapses, a 
laceration of the cerv i\ with ectropion and erosion 
IS a prevalent finding If it is found advisable to 
postpone operation, the cervnv should meanwhile 
be healed by cauterization or conization after each 
pregnancy This accomplishes two purposes it 
relieves the patient of an annoy ing discharge, and 
it may serve as a prophylactic measure against 
the development of cancer of the ccrviv To put 
it another way, all irritative lesions of the cervix 
uteri should be healed between pregnancies in 
order to reduce tlic incidence of cancer The 
discomfort occasioned by tlic lesser degrees of 
prolapse may be relieved by the weanng of a 
well fitted pessary Those young women who 
have extensive prolapse should be operated upon 
The operative procedures in the younger group 
of patients are fairly well standardized and consist 
of repair of the cemx by trachelorrhaphy, as well 
as repair of the anterior and posterior vaginal 
walls and of the penneum By means of a lapa- 
rotomy, the uterosacral ligaments are shortened 
in order to bnng the cervix to its normal position 
and at a nght angle with the vagina, and the 
uterus IS suspended by the round ligaments This 
form of reconstruction restores the pelvic organs 
as nearly as possible to their onginal state, and, in 
my experience, has not interfered with subsequent 
pregnancies and labors In order to obviate 
relaxation and laceration of the repaired peri- 
neum, an episiotomy is generally performed at a 
subsequent delivery High amputation of the 
cervix and fixation of the uterus to the antenor 
abdominal wall are avoided during the child- 
bearing age, because they predispose to stenhty, 
abortion, and miscarriage and because of the 
severe dystocia that these procedures wiU ob- 
viously cause during later labors In women past 
the menopause amputation of the cervix and 
fixation of the uterus are employ'ed if, for one 
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reuoD or tnotlicT It Ii deraxd advimbie to treat 
a partkukr paUent by the comUcMd rEvtbod ol 
vaflaal plutKi and kpajotony ^Iken deallof 
vltb tbcK V oiwti aod vitb old wceoen, ow of tbe 
nihial BKtboda b onaDj telocted, t bpaxotooy 
bmf perionne d onbr ooder nre dreomsUnra. 
There are two retaona for tbb, tbe dm bdog ibat 
rajiial openUooJ loaeajc tbe opaabaUtr nte 
on accoont of dv leaaroed morbidity a a dot 
tabty aod tbe tecood that In tbeae women io 
whom cfaUdbeaiiof b ao kn^ ODtuddmUon, 
the aterm or the broad bgamenu may be employed 
t ccmatiiict supportj for deviliDe tbe preiafwed 
nternj and hlaMcr In tbe pdvb If tbe oteruf b 
retalocd, and tbe probpaea bbdder if the oleraa 


b aacrl&ad. An adei^te repair of tbe pciric 
Door b a axspfenent to all pmlapac oranlkso* 
ncept la the rare cue of a paUat with nolU- 
parous prolapse mbm the per inw i m b latact and 
ffmgoodmpport 

Itdrrftm m The bteipoahkm oper 

atiao(\\ tiiat-Sdiuxta ^ertbe]m)hasbeeaQsed 
ertes^rdv both la Europe and Aaenei 1 the 
correctioo cf nteroraglai] prolapse Ibartfotsd 
It a aatafadory means of Ueatin£ thb lesiMi I 
our aedes thm were u cues Eztcrience, 
hosrever hu ta ght me that It ihoula not be 
emploj'ed I tbe prescoce of a isarbedly tUrpliied 
Qlenis. The hlawT by Its greater »e if ht, aided 
by btra-abdooimal pnWrre, w{Q in tbe coujk of 
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PHANEUF SURGICAL MANAGEMENT PROLAPSE OF UTERUS AND VAGINA 21 1 

TABLE in ^ADDITIONAL DIAGNOSIS* “ TABLE IV — ^ADDITIONAL OPERATIONS* " 


Myomas of the uterus 4i 

Epidermoid carcmoma of cervuc r 

Adenocaranoma of corpus 3 

Sende atrophic uterus S7 

Cervical polypi 

Previous abdormnal fixation of uterus 5 

Fibrosis of the uterus, menometrorrhagia 7 

Myoma of antenor vaginal ivall i 

Cyst of penneum 2 

Tlurd degree laceration of piermeum 15 

RectoN-agmal fistula a 

Ulcer of vagma 8 

Laceration of nght labium minus 12 

Laceration of left labium mmus i 

Edema of vagmal walk i 

Vesical calculus i 

Urethrocele 3 

Urethral caruncle S 

Old suburethral abscess i 

Urethral prolapse 4 

Hypertrophied suburethml fold 1 1 

Ovanan myoma i 

Ovanan cyst, left 3 

Ovanan cyst, nght i 

Cystic ovaries 4 

Ciflcified tumor of nght ovary i 

Pensalpmgo oophontis i 

Rectal prolapse '4 

Hemorrhoids 38 

Cholehthiasis 4 

Lipoma nght thigh i 

Umbilical hernia i 

Inguinal hernia, nght i 

Inguinal hernia, left i 

Diabetes 13 

Previous vagmal operation for prolapse 22 

Previous vagmal plastics and suspension or fixation 4S 

Old pelvic hematocele i 

Ankylosis both knees i 

Chronic appendiatis 13 

Relaxed vesical sphincter 4 

Endometnosis 4 

Megalocolon i 

Ruptured corpus luteura with hemorrhage i 

Incarcerated femoral hernia i 

Fundal polyps 3 

Incisional hernia 3 

Penneovagmal fistula i 

Vancose veins (severe) i 

Lipoma of left buttock 1 


iCervica] pathology in the form of erosion, laceration ectropion 
ulceraUon and hypertrophy waa found in all cases except those of nutli 
parous prolapse 

'In the above table urethroceles arc said to have occurred three times 
A word of explanation mas be necessary In all cases of cystocelc 
nisouated with prolapse there Is found a certain amount of bul^ng 
of the posterior urethral wall and some relaxation of the vesical sphincter 
In all operations for cystocele this has been corrected by pllcating the 
musculofasclal tissues on the sides of the bladder in one or two layers as 
ideated thus oiercoming the bulging In the posterior urethral sraD 
The three urethroceles menUoned In the table ate those in which the 
postenor wall formed a large hermal sac. 

time force down such an atrophied interposed 
uterus so that the cervix appears at the vagmal 
introitus, although there may be no recurrence of 
the cystocele It has been shown that severe 
vesical disturbance^ may follow the mterposition 
operation Obviously vesical pam wiU occur 


Myomectomy or hysterectomy (vagmal or abdommal) 41 
Vagmal hysterectomy for epidermoid caranoma 


of cervix 1 

Vagmal hysterectomy for adenocaremoma of corpus 3 

Cervical piolypectomy 1 7 

Myomectomy for myoma of antenor vagmal wall i 

Resection of cyst of permeum 2 

Permeorrhaphy for complete laceration of penneum 1 5 

Repair of rectovamnal fistula 2 

Repair of nght labium mmus 2 

Repair of left labium mmus i 

Extracbon of vesical calculus i 

Repair of urethrocele 3 

Fufguration of urethral caruncle 5 

Eiasion of abscess, wall of urethra i 

Fulguration for urethral prolapse 4 

Resection of hypertrophied suburethral fold 1 1 

Ablation of ovanan tumors 6 

Puncture of cystic follicles 4 

Operation for rectal prolapse 4 

Hemorrhoidectomy 38 

Excision of hpoma of nght thigh i 

Umbihcal herniotomy i 

Ingmnal herniotomy 2 

Appendectomy 13 

Plication of vesical sphincter 4 

Femoral heimotomy x 

Inasional herniotomy 3 

Repair of penneovagmal fistula i 

Excision of hpoma of left buttock i 


■Cervical repair In the form of amputation trachelorrhaphy and canter 
izatlon was piadormed m all patlentx in whom the uterua waa retained 
•Under "Pheation of Vesica] Sphmeter 4 cases are mentioned. In 
all cases of cystocele, when the muaculofasoal tisanes are plicated the 
vesical sphincter u also repaired The 4 cases mentioned in the table 
were extreme cases in which additional operative procedures were 
necessary 

whenever the uterus is pulled between the bladder 
pillars and the utenne fundus is attached to the 
antenor vaginal wall, since the fundus of the 
uterus under such conditions wiU exert a constant 
pull on the bladder and will cause its sacculation 
Bladder symptoms, however, are infrequent if the 
bladder pillars are severed and the bladder is 
completely separated from its attachments to the 
vagina and uterus It will then he smoothly and 
not m folds, on the supenor and postenor surfaces 
of the uterus, and, since there is no traction on 
this viscus, pain wiU not be expenenced In the 
interposition operation, as well as in all methods 
m which the uterus is retained in the management 
of uterovaginal prolapse, recurrences can be more 
easily corrected by having the uterus to work w’lth 
than when it has been removed 

Vaginal hysterectomy with interposition of the 
broad ligaments There were 125 cases in our 
senes 

Vaginal hy'sterectomy for prolapse is valuable 
when the uterus shows marked senile atrophy and 
when because of certain pathological conditions 
its removal is thought to be m the patient’s in- 
terest In performmg this operation I have found 
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T^LE V — OFEl.\TIOS TO* KfSTUtioa 
%AOC<^L EXraoCELE 
\ ittaul rt»*tt»co al c»l-d» cur ctf Dowitt, WoJ 

otifitonJeo rf coMc-«ac o# 1>0<«.U#, * 
Hu'diLiwtti tTpa ol o^mtiao 
TmiI cdptcm>7 

SmbUttJ eiiifunittj-— LeFtrt cpcrdoc 
Totil 

\t ulvtnUsrous txi Q^kte t>K brad bjeumU in 
thrwtertiora, tbekmcfrao** wctirni tnchtdfaqc tbc 
QtcraacnlUgojncntOQetchttdf Tbe broad Um 
meoU arr ■pproxlmatnl in Ibe stnitaD Dimt by 
tjin*toietberthcthrw#atnr£aofetchtkfe. The 
cul^ lac DoukIu Li cic«ed by afipratiniatloc 
the utcmaamJ Upimenti In iheif entlrt ten(^ 
tneoni of inlcmroted talortv The oidled brad 
Cganvuti are then attached to Um anterior 
Ntglnal •wall, alter rtaedloG of the rultml of 
each aide, bv meaxu ot dmOar aatam. 11111 
method o( approrlmattot the brad UgamenU U 
responsibte for trbrg the vraela more aeaoely and 
caotlDg teat letdton than ocnm « Uh a cootmunoa 
mattroi auture aa renamatervled in the original 
ilaj-o opentloo. The donre of the ail-de>MC of 
Do^Ua ia one of the woo. mportant ate|« of the 
opeatXB, rince thli procedure mar be tlw oieana 
of preventlni the fonaatkci of a future pcaterior 
Miiioal enteracek. 

}4[litai hytfrmteair— ridai/ mrtktd In thb 
group there were 36 ouca. 

\ agioal byaterectotnv lo the damp method, aa 
chbrnted b) Joarpb Prin and popotuieed bt 
James Kenneds hai two ndvantago 

the apiditj »ith which t raa) be performed and 
fta eictJVnt reaulta. IMien performed for wnfapac 
t la profitably coined out in I 0 wtep*. The finl 
aiep coenpnaea the ablalkm of Ibe ntena and the 
repair of the anteiiof vaginal a D by meant of 
ooDabaorboble aotnrea. The aecood *tep^ which 
mntJitR of repair of the pcKk floor b beat mrried 
out fK to 3 we^ after opemlkn when the 
•aglnaJ vault and the autenor vaginal waD ha>T 
healed. V-ljen ihb method la emrl^ed, I owaDy 
repair the perineum onder local lanllratno anea- 
f fwt bale "twi perioTTDrd the cnllie opera 
tfcm under the lame aneitheiii- It s wed tolrr 
ted b\ feeble women and bj poor curglcal riiLa. 
tinct Its p erf or mance cortapmea ocli fewmbnrtea 
Ita oclj dnadva tan rtata in the fact that it 
reqoiTca looccr hn^utalualion than doe* vagfoal 
b\Tt o c c tonn bj meant of future*. Tbit, bow 
e\tr tt frequentlv adv* tageout t the patieit 
prvT the extra dayt of real f the boapftal mull 
In nolKTubie Improvement la her general phj-rical 
coodltloo 
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77 (Aeopaa/jf a/Ira</(i( Mtcria rnghvaglnal 
flxatM of the nlem b the trentmeot of utero- 
Nigbal peoboe has ot\TT been a poraiUi roethod 
b the If lied Statea, and b bat n[rr)> mentloDed 
b the Uteatuie. It p r u dn ee a rutllnt reaalti i 
first degree and teeotxl degree prufapee and I 

‘ •' ipof 

rual 
utema, 

tbcar reamenceabefrig difficult t correct beta u«c 
of the tremendous einifsition of the nterua b 
moat cates. There ere 57 cate* b ouricrie*. By 
openinf the anterwr taginaJ w D, teperaUng tlw 
baddm from the vagms and terns and br 
ererllcg ttroug tractliw on the cervix, It li 
pomlble U> pick a point 00 the tenor nrlace of 
the otena axresjxaiding to the hlgbcat pobt b 
the vaginal iaciikai, pat below the urinarT 
meatus. Tbcaaterlor tmiaceof the ulerta t thij 
level b pkied op bv uturc, the t endi of 
which are threaded ihroogh the agmal wall ca 
each ode and tied tiui tabes the bladder high b 
the pel •(*. After a high amputation of the reiforv- 
dant cervix, the remainder of the anterioe uterine 
wall b aotured to the agb* by bierropted 
ntuies, and the penneom a repaired. Everv 
tvr un iTife b the data of ca«es bere described, 
sfhjdi hat come under mj ofiaervatioo and Iren ted 
b) thb method thni far baa given a aaiblactofy 
and durable resuk. 

VtMciaitr or FukattU prreiwn The ilin- 
chester or FothergiU opera tioa a bated 00 uultbig 
the bates of the broad ligamcnlt (cardinal Dgi 
meats) in frout of the cerv lx t ih aBjaitadoo of 
thM organ when oecesmry performing a wide 



PHANEUF SURGICAL MANAGEIUENT PROLAPSE OF UTERUS AND VAGINA 215 


In the group in which high vaginal fixation of 
uterus vas done, the following was noted 

Recurrence 2 \ cars and S months after operation large 
posterior \'aginal entcrocele — corrected bj \Vard*s raginal 
operation for enterocelc 

Recurrence, 8 j ears after operation — in the form of first 
degree prolapse, due to lifting and straining while moling 
to another hou'e — was not corrected 

Recurrence 3 jears and 4 months after operation — icn 
small atrophied uterus, cernx extruded on straming— 
corrected bj laginal hjstercctomj with interposition of 
broad ligaments and Ward laginal operation for enterocelc, 
penncorrhaphi 

Recurrence 4 months after operaUon — cenix extruded 
on straming— not corrected Amputation of cenix was 
advised, but was refused 

Of the group in which the hlanchester opera- 
tion (Fotliergill operation) was used the recur- 
rences were as follows 

Recurrent cj^stocele noted a few months following opera 
tion — patient 6S j cars of age, and refused a second opera 
tion 

Recurrence i j'car and 4 months after operation — 
medium posterior inginal enterocelc — corrected b\ Ward 
i-aginal operation for enterocelc 
Recurrence i year and 7 months after operation— small 
cy’stocele — not corrected 

In the subtotal colpectomv (LcFort operation) 
group there was i recurrence 

Recurrence 3 months after operation — cervii appeared 
at vulva— there w ere thm, atrophic tissues w ith poor blood 
supply and imperfect hcahng 

In the total colpectomy group there were no 
recurrences observed thus far 
In the group having operation for posterior 
vaginal enterocele, the following was noted 

Recurrence a few months after operaUon — shght bulging 
of cul de sac of Douglas on straining after the hloschco- 
witz operation for enormous henna No corrccUon was 
necessary 

Recurrence a few months after operaUon — slight bulging 
of the cul-de sac of Douglas after the Moschcowitz opera 
aUon for a large enterocele. No correction was necessary 
In I case separaUon of the skm of the penneum due to poor 
blood supply of Ussues was corrected by the edges bemg 
freshened and approximated with prepared silk Good 
beahng 

CONCLUSIONS 

Uterovaginal prolapse in young women during 
the childbeanng age may be satisfactorily treated 
by repainng the cervix, the anterior and postenor 
vagmal walls and the penneum, by shortemng the 
uterosacral hgaments, and by performmg a round 
hgament suspension of the uterus 
After the menopause one of the vagmal methods 
IS given the preference because of mcreased opera- 
bihty, on account of lessened morbidity and 
mortahty An abdormnal incision is made only m 


a very hmited number of cases to correct a 
recurrence and to obliterate a very large postenor 
xraginal hernia 

Tlie interposition operation (Wathins-Scliauta- 
Wertheim) followed by amputation of the cervix 
gix'es excellent results in properl}’’ selected cases, 
and this operation has been used in the largest 
number of cases in this senes 

Vaginal h\stcrcctomy with interposition of the 
united broad ligaments is reserx'ed for w'omen 
with atrophied uteri and in whom cancer is 
present or suspected 

Vaginal hy'stercctom^ , clamp method, is ideal 
in old women when hj’sterectomy is indicated and 
when the time element is a factor 
High X aginal fixation of the uterus xvith ampu- 
tation of the cervix is useful in the first and second 
degrees of prolapse, wilb a large cystocele, and 
when recurrence his occurred subsequent to an 
abdominal fixation of the uterus 

Tlie Manchester or FothergiU operation in 
recent years has supplanted the interposition 
operation and vaginal hjsterectomy m a number 
of cases Its technique is simple and its results 
uniformly satisfactory' It has the advantage of 
being a surface operation since the pentoneal 
cavity IS not entered 

In worn out and feeble old women, in whom an 
extensile vaginal operation is contraindicated, 
subtotal colpectomy' (LeFort operation) or total 
colpectomv, especially' when performed under 
local anesthesia, may' render great service 
One or the otlier method of colpectomy may be 
used to advantage in inversion of the vagina 
following supra cen'ical or total hysterectomy 
A posterior vaginal enterocele (hernia of the 
cul-de-sac of Douglas) which not infrequently 
accompanies uteroi aginal prolapse should receive 
adequate surgical treatment 
An adequate repair of the pelvic floor is essen- 
tial in all cases, with the rare exception of women 
with nuUiparous prolapse in whom the penneum 
IS intact and gives good support 
The i aginal methods, because of the minimum 
amount of postoperative shock and the comfort- 
able convalescence which follows, are ideal 
operations in older women 
Local and spinal anesthesia may be used 
advantageously in a number of patients 
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nonabwctnUc material, care being taken do( to 
Iwhiije the ureter* 5 a lbe*e fcrtitrei. In 151a 
MoacbcoafU doarlbed a dmflar bot more ezten 
risT opention (ca iirobj*e of the rectum, ihii 
procedure being eqctiU) appCcabfe to hernia of 
tbecul-de-*Q£cd Dooglai. FTnaDv in tw* Geoipe 
Gay V.ard piwxaej a vai^nal opctatioo for the 
radial cure of this dacrder Ilh pnxtdnre 
carried out entirely through the \'ag{aa, coemita 
of mobiluing the cpl-de tac cf Douglas on all 
ridei, opening the bcmlal sac, redncinf Its 
contenta, UgnUoa ha base aod rea e ol ng the aac. 
The uteroaacal ) eamena are iben appraxlmalcd 
to each tber bt their entire length aa a barrier 
against rec u rreoce and the peh^c floor h repaired. 
I ha\e enrpVjyed the Ward opeatkn In most 
cases, arid bare r cs enTd that of Marioa and 
kfosdtcnwtu for rn kise hemias and those 
compbeated by tdbeilocta 

For the nle cd cknty data regarding the fjo 
opentiOTci for Dtenrvagi^ prolapse «tu I ha^re 
perfomaed are p ieseu ted in table*. 

BM tr L a 

\II 7M patients la this series wen autdoed as 
thn left t« bosphal at the end of s ireeia, tod 
the mahs «m ooted- AB except ihme bri^ at 
fax dktaot pofots sere re-examLaed at the end of 
t moathi, and man^ <d them were again eondoed 
a year alter opersboo. lIlTiOe it wu faidy dmple 
t dweV the priaar,' resolta, U was e ilitiu dy 
dl/Bcuit to dxA the end-resahs. TVse opera 
tiota a ere perfonued dniinj; a period of *7 year* 
on woc u en comlnj from the fiea Eoghod states, 
Ircan states iartbn distant, and from fame of the 
Canadian pnm-inces. Tbe long distances they had 
to cover prevented them from retotmlng for 
sabserpjent emminatioo. The cpcslioaQaDO to 
the {am2> phyddan or the patient proved to be 
of little ^•afue since in some who daimed good 
remhi fo the reply letter I found srttiC I should 
u fair roiohs on snb^eqwnt check-up 
eiamii^tlou, iBi aoin, those who daimed not to 
have been benefited nttleriaDy showed excellent 
anatocitfal resnhs when seen later Forthennore, 
women operated on at a certain time In life may 
show a rood resnlt and 10 or more years later 
becaose of the atropbv of the thsocs that has 
taken place during this tunc there msT tPp«»r 
descent of the antenor or posterior ra glnal w all 
or of the trteros. FecentJy two mch leomences 
were impressiv-e. Tbe first patient was cocridered 
to have md a good rewilt for a period of ij year* 

and 3 moo Ihs following an mterpcdlkno^t^ 
Her bnsband then became severei} ni and in csring 

for film for a penod cd 8 roo o tV ii h was : 


for her to lift him. Sbe reported after hfa death 
at which time h was found that a small atn^W 
n terns wn com p 4 etel\ ettreded. This rcc m if i tcc 
was cocTtcted In a vaginal hvstertclomr with 
loterposltloQ of the broad ligamniti, and the 
resnh, op t the present thne, has Lera entueh 
satisfactory The secood petlent retmbetl well 
for iJ ytais and 4 months after an interpirrtitiofi 
(ventioQ and th^ bec i pse of marked atrophy 
« tilt uttros and the fact that her ocnjjwjirei 
necessitated the lifting of heavy weights a recn 
race breanje apparent. This al^ has been 
satisfactorily comrted by ‘sglna] h uefectoiDv 
The late of r ecunmLC in all eperati** for 
prolapse win no dtsubt increase with the length of 
time that the patients are examined. Thus far 
the following rrc mi e u ces have been noted in thore 
abo bare reported for check-op emmloitsxvi. 

Of the group la which vaginal plasta nd 
abdominal saspentMWi or finttna of the ntena wai 
the tyy* of tiratinent used reennent cvsiocric 
was feund t year and 3 mecitbs after operalloo la 
a urirnt with tmlEparoa prrlapae. 

in the lotopoalilw group the kJloaing rentts 
mere noted 


.tart »tiA ] neslha sher eperaijaB^ 
tm p ti y— C CTTe u ed br naht ecptwrreu«y ta^miee 
teoj sod tigietakul f «-»i™ of imza 


vaoui kvrurtoaoy sad talirr 
poBtica «t taesd hfasarAs. 

Xsewmer j yon sod S BwntSs tArr cpmtn — 
trreihy— psim 73 yw* af ■«« sad ntesed correctjcn 
R n an t in s yean sad 6 asotlw sIkt eymlaa-- 
tnfiay'— yslJcst jo ycart tt afc, sad rtftord nmrtxn 
Xir soTo c* 6 fisoDtas after ecinClon — corTtcird b? 
penarwrispSy tad aMoofaaJ fiiaUee cT tbe stna) 
K mjJUa a j ytars ud j swlb» after qe n t x e — 
•OtSiky— rwrroted bv am^ byrtmeloay nli tour 
poaim of the bnad Lutaata 

E ftB TO M c aontk sflTT operaboa— eena rfaa tr*- 
(iacd slerBS citroded— romxtrd by i Mrewm it failiai 
€i tb« Clem 

Xi tam t ae ( ocotla after «fWTat»a Tnt rpemtew 
caataed of nclesJ cdisU 3 and wi yemi t b ebroT 
Kcowd cfxnooa, taleTjw^tn cfnatas, aairntUKS 
d etna and ^aMi n b a i hy 

Re m ffa ce B tbe fern el pesterw turwraJ enwrcctlr 


Re caji tw ca ytar aad orootki after tyimtMo 


atAsTjy — DoeotTTctxw 

pr, ikp Tiw year aad Boiu^aflrT cpoauce riUcat 
t* tpertted spos n tbt uaatO’ Uolder ■»» 

a&ratd to ap to u cwwn lor aiortk after 

*r«T*non RecanTDca WM t twvj tirt»eT»*ocde 

ad m corrtcled by tafta*] kyitmcloBy Ob mto 

po^PcB el bnwdtjcanieim. 
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TABLE I —REPORTED CASES OF ASEPTIC MENINGITIS 


Authors 

Cases 

after 

lumbar 

puncture 

only 

Cases 
after 
spinal an 
esthesia 

Agent 

Time of 
onset after 
operation 

CJimcal course 

Outcome 

Spiller and 
Payne 

I 




1 

1 


Reynolds and 
tMlson 

3 






Zahra dicky 


I 

Procaine and 

1 adrenalin 

Soon 

Headache fever neck pain 

Rctmery i^ih day 

Diion 


I 

Allocain 


48 polymorphonuclear lcucoc>i;es 

Death aolh day, No autopsy 

Amheim and 1 

Mage 


I 



Ko details gi\en 


Hyslop 

1 


1 

i 

Neocafnc 

6o hrs 

Tncrcafcd spinal fluid pressure 480 ccHpI 
with po% lymphoc>tes Stupor and stiB 
neck 

Recovery 

Campbell 


I 

Nupcfcalne 

8 hrs 

Headache, ^omltlng fe^r acxxi cells witj 
80% poli's zS% small monos and 3 %, 
Urge monos Had repealed cisternal 
punctures iWth anumeningococcic serumi 
inject^ 1 

Death 30th day Autopsy, 
roonoc) tic meningitis — 
etiology undetermined 



I 

Notocain 

17 bra 

Headache fever ^400 cells with 90% polys 
to 5 920 cells with 91% polys s% small 
monos s% larse monos, and 2% transi 
tional trace globulin and i 4 - sugar Re- 
covered and discharged on 7th p 0 day 
Sadden onset of coma and death on 
2ist day 

Death 2ist day Autopsy 
acute purulent meningitis 
Etiology undetennicM 

Brock Bell 
and Davtsoo 


I 

Procaine and 
stochnine 

Soon 

Spinal fluid contained li-mphootes mono- 
nucleosis beginning with 560 cells 
Symptoms gradually increased in 
seventy and decreased b> lysis 

Recmery 22Dd day 



1 

Nupercaine 

3 bra 

Comeu Polynucleosis of 3 200 cells and 1 
disappearance of spinal fluid sugar 

ifecererj gth day 


preceding a partial hysterectomy performed elsewhere in 
1933 On admission she presented a nght lower abdommal 
mass, but otherwise was in good general condition On 
November la, 1941, an exploratory laparotomy and right 
oophorectomy were performed under spmal anesthesia 
Morphine sulfate 0010 gram (hypodermically) rvas ad- 
mmistcrcd i hour before the patient came to surgery 
Ephedrme sulfate o 049 gram (hypodermically) was given 
just before the lumbar puncture which w as made in a rapid 
and uneventful manner at the third lumbar interspace C)ne 
hundred and forty milligrams of novocam crystals (from a 
150 mgm ampul) dissolved m 4 cubic centimeters of clear 
spinal fimd was mjected Ten nunutes later anesthesia to 
pinprick was present to the 6th dorsal bilaterally The 
operation consumed i hour and 5 minutes, and the anes- 
thesia was very uneventful throughout 
Fourteen hours after surgery the patient developed a 
severe, throbbmg headache which was generalized, nausea 
bilateral tinnitus which was more intense m the left ear^ 
and photophobia Eight hours later the temperature was 
loi degrees At this time the only neurological findmg was 
a cervical ngidity Lumbar puncture revealed the spmal 
fluid to be of ground glass appearance v. ith a cell count of 
9,600 per cubic milhmeter consisting of 99 per cent lympho- 
^es and i per cent polymorphonuclear leucocytes Other 
findmgs, including chemical and microscopic exammation 
of the spmal fluid obtamed bj repeated daily spmal punc- 
tures, appear m Table If There was a gradual decrease m 
the symptoms and on the 5th postoperahve day the cervical 
ngidity had disappeared Tne course thereafter was un 
eventful, and on the 14th postoperative day the patient 
was discharged m good condition 


We have made careful postoperative observa- 
tions in a senes of approximately 4,000 cases of 


TABLE D 


Case 

and 

dates 

Total 

1 Pro- 
tein 
nurm 
% 

Chlo- 
rides 
' M/L 

Su 

gar 

mzm 

% 

Total 

cell 

count- 

[i i 

!iS 

t. E 

B-S 

0 c 

S 

6-^ 0. 

Appearance 

Initial 

pressure 

mm 

Care / — Opera 
tion on 1 1-7- 



118 3 


4000 

1 

1 

90 1 

1 

Ground 

glass 

170 

11-8-41 

180 

11-0-41 

588 

118 3 


552 

90' 

10 

Rapidly ' 
cleanng i 

70 

11-10-41 

53 7 

no 5 

42 

69 

96 

4 

Clear 

130 

lI-II-4lj 

28 1 

123 I 


5 

too 1 

0 

Clear 

100 

Ca\t 2 — Opera 
tion on 11-12 
-41 

HO S j 

46 

9600 

1 

90 

I 

Ground 

glass 


ii“i 3 - 4 ii 

1 

221 

11-14-41 

ao 

IJ5-S 

60 

2200 

1 

05 1 

5 

Clear 

150 

11-1S-411 

231 

126 1 


1 103 

1 94 1 

6 

Gear 



Pandy nerativc In both cases 

Culture showed in both cases no growth on any media indnding 


































so CALLED ASEPTIC OR CHEMICAI MENINGITIS 
Repnri of Tuo Cases 

H UMSGSTOVE, XLD V WELLM\N ALD* D. CLARK, MD ind A LAMBR03 ALD 
Clocafo, IDinoa 


T HL loddence of to caOrd ucpticmni 

Infjlti* fofkrwtni' hunbar jicneture or 
ipfoal aocstfeesti b compmthrly raie- 
benrero « bebevt that tht condilton b 
overiooked In some patlroti »ho portkrdariyd r 
tnj thf fint fwir portopcnlhe diji, do not 
recrive tctj do* medKal Rrpm-bkm by * pet 
Km co^ixant of thb roapGcilkm. Db^rtoeberf 
ihfa comEtbn ihould be made pratrrpllT 4i>d 
trealment InsUtated Immediately la oroer to ob- 
tain mikk reBef fraeo iTbtrc^dfn rvmntotna. 
OrUn In a mjnmnrr of 45,9bb C2M of tfinA ancs- 
thala reported by jo aotbort, rfvea an loddeoce 
of O.J6 per cent of aaeptk meihiffitk 
It b koovs that Lbb empdeatbo cu foOoir 
aimpfe lumbar puncture. SpTQeT and Pa lie 
rep^ed aaepUc taeoiosidt (oHowing himW 
poaettut la aa epfkptk. Remikb a^ WTbon 
reported three tndi cetDpIkmtkaia (olknlnf huo- 
bu panctarei oq patinu on «boin pmiout 
dbcBoaa at cerebm aypblha, chronic er K et^h a 
lilb. and frcntal tumor re^xemeh had been 
msde. Tbe rmptoeu and dndlap «rre fever 
aiiff neck, pcolu e Kemlg ugn ttopor and 
<4f llriiTTTt \ prooouoced Increase La tbe celb la 
the fpirul dokl «as foond vitbont organiftm 
being demonitiBbie br smear or colnirt and 
with«t redoctlon in t6e mon t of urgir in the 
tpmal dokL 

Zabxadictv D{)on, Ambeim and Alage and 
Ilyslop hat-0 each reported one cate of aaeptk 
iDeiui^:itb fofloviog spinal anesthesia, and Camp- 
beO, u irtU is Brock, BeH and Darbxu ha -e 
reported cases. As a be seen in Table I 
tOocam. oeoaloe, nopercaine rwrocain, and 
prociJno with strychnJoc or adieoalln acre the 
chemical agents eroploved 
Se\ en of these 8 cases anpearmg in Table I 
were reported la delafl. 'Ine lime of onset of 
r\-mptontJ rirkd from almost immedbtelT after 
sojTCTv to 6o boun alter cpmtkm Some or all 
of&foUowiQgsymptotnsaeTeobservTdi theae 
7 patienU beatbehe fever pain or ngxbtv of tbe 
neck, seiiucoma or coma, malabe and anoresb 
Tomitmj haxioCfs of th i^k discs, iocreasrd 
Fr» tW tWp nU— 1 M *«e=7 •! C*(T*r»t} ^ Clpc*«» 


poise rate, overaetK-e koee }etk, positive BabbaU 
signs nnOateiiJ or bflatcraj Kemig and almit 
koee jerks and Jower abdominal lellnes. 

Lumbar pmeture irvcaled tarixd sjiiol fhiid 
whkfa upon mldOKopk eramJnatfcm presented 
a I>-rophixvtosb, pleocvtodi of ptJj-momboriD- 
eWr kwcocytes, or a mooocj-tos^ miih no 
ofginbmi bring demoostrabJe Tour patients 
Ttcmcted hv the sth I the xid pcatopmthe 
da)-!, ahOe 3 soemmbed oo the 'rtb ist and 
joih poatopimli t djjs, itsperthTly 

We wbb to present instances d chemlca] 
mnungita foQosinx spinal arestbesb 

iLtrorr or cA«rs 

Csae \ s»tr asheTitty rlodnL sen) m jeirt. n 
catdiat iwnJnadUKW aed ncUn* 6r Lkarsiw. bed 

Wl arnai brmpuay l e daKvi vsVr rroal saev 
Ihrwi (« S^rsber t S4 11* rrm rd ■aiyA ia e mJ 
U( CIS ft 7 | »derB»sB>) hoe trior* wjgr ry 

sod efbnlm «s]bi s«tTsf* ^>v*il t i a bs Dy) asri- 
liUly lri>e« th* kabt njattwr* kab u p wfemrd 
mdily and ahecl lonijru Tbm u ba tnemu 
Usoms cr bmrrkaff Oo* ksadrrd sod fif 7 auvrsa* 
<4 sovacui rntfah <l»^rd tfi * esbe ctsmten ri 
eVsr 5 *aaJ fluid tx aitiiR] m thr thrd bmh* ain- 
ifiace Vantlirss 10 |»-p>-ick prrwnt to lh« Ilk dr 
^ takunSy S nuus ihcr nKvtxn Bked penwre, 
rote* tad rr'rarttne mainrd nebsaard. od the 
7 «W 9 I *icm/orti!bkasd co-orenins ikrwudMui nr 
fny hek k*Ud bwi’ ud 41 «m.tn tVen ufOll 
pMor loeptkfsu [»T^ t wkn ihc r«lira Idt tkr 

but rnfwn, 

I avt*m kwTi *1 FT eren bra br dr\ ik^wd Ikn^rUu 
btadach* vkxli eneiru ed n lb* nraprtiJ nmw ssd 
odialrd fanird Uklrrslh l> rrt 

□aoses. omjna, tsd pbo(<;Tibr4ja T rmly tocr b**r* 
riltr the tras*.i*niTr as ndreira Thrcriy 

mi r o toiptaJ bnoraaiiT aa cmB-*lnr>dn Ijwtt sr 
p m et u tt rrveaJed viowj ^miaJ fltnd. rtk pmaiae fd 
JO wBa— i n * ri vatucvMuLil flud wTtk onressl ch 
r,trfmn Tb*Tt as uriro aa r i xr n rrth parOrakny 
h t^ Jancy l Ft. B d>c *0^1 flo»d Olko khmlcr) ir^dan 
•n CT urn lrd d TaUi 1 1 

To* harlwA* w»s retinrd bf daifr kmtsr l^iailurrt 
Mb maoMj tl if ri thud, and tad d>*4;yir*rtd bj t« 
ad uatofCTsm day Utbocjrti ibrrt a* to 
l auXTOU * Ihr luSan* «i ibr ortk pnwMrd sold Iba jd 
postcfvntrr* day By be 4th pciuiFen ts dar tb* o* 
tMot M 07 caiinfwtaldr aiid lyToptiasriM tad u d*- 
f hatr ed corsTdrtriy rtcovrfrd era orrt Um 

On A *3 j (SI <iJ ton^ otrtun* 3 6 kdofTSfla 
taleied tba bearjeal wMb history cd bs ni had aa cM 
fi a yar o cn: mltctiew d tbe petrw hacb tad bees titsttn 
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VK.IST 1013 


IM I l'R\L LMinrMA 

S IN('I llu prinriplc'; of imtnitiit that 
proiltirt a Iiifih pcrantam. of cure of 
eiupNcm I arc nol I^mp applied 

in n\)lnn pnaice and ‘^inet Mar injuries of 
till du^l ‘■o fruiunlh result m empieim, a 
tniivuleration of llu modern nianagi meat of 
ihiv dioasf Is tinuh In spite of tin lie si 
I arl\ nianapiiiunt of war vounds imoKinf: 
tin tlioraiic laeite and in spit<, of (lie cirU 
iiH ol tlu sulionamuiis mane eU-’dis and a 
puat ajvtij'ation of eliromralU disali'ed 
'jilduis will on.ur diinni, and •'fier this as 
ait( r llu hast u ar unh ss tlu risn„t , ,j p\i ma 
in p'o;y.rK i anieid 

1 1 e fn’htfi 1 I Ur talile ol empeeii a durin;, 
til in'^iu n a e p h inu < 1 ^ t v < ate s \ r 'rs •” o 


not be surpicalle draintd until pleural ,adlu 
sions at the limits of the empeemi neile 
liaec liccomc sufTinentK firm to jireetin 
collapse- of the hint: at I In' time a driinai,! 
lulx. is introduced It was found tint tlu 
pleural adhesions are svifm untie lirni e hen 
the asjnrated pleural lluul shoe's a Mdimeni 
of ajijiroeimatele 75 to lo pr niil oi pm 
after stanrhnp oeerniplit While the formation 
of firm adhesions is ae-ailtd tlu s>7, of (1 ,l 
empeema and the depree of to\u ilisorptio'i 
from the pm should he reduced lie parti >1 
aspiratum of the jileural lluul eeere one or U 
most, eeere two daes \ir should luetr bt 
injected into a nontulKrculoiis empitma lx 
cause this preecnls tlie propressiee evjiarision 
of tlie liiiut ind l>eeaiisc the ri'e nt air to the 
uppr p'>rt of the pleural raeite irtt die 
creates an emiieima space there ‘'urpu al 
drainage sLoulil not 1 m. delaeed Ineoui tl ■ 
ricommeiuled timi smre juoprcssiM nloo u 
m the pulmnii in iiui eiiajdira 'iintu \ -'lls fu 
the empeema raeiie di lae s o' mie leenpri 
etnl, obliteration eU the empein •’ • leite 1.' 
eejiansion ol the lime and the iti 'O of t! ' 
ehaphraum 

If It is as 'Umui that sut r-’l tu nm i n 
cartuil out neither leva o->in no toi 1 •» tl 
nianrer in e Inch eiram i is sr,, ,) t d 
ai d innt'nueo e di 1 1 n tie • eh ti it 

e Iirthe' the enpe n a e !i 1 < 1 p " ; * 

e hctl I It eill 1 1 ni'i '■s 1 < - e ,if p . , 

fhsa'olm 



SURGER\ G^'VECOLOC\ AND OBSTETRICS 


•p^ntl Prerfewilv o\tt too q>faul 

malheilai had bttn idraim tertd truhoat ob- 
»«Tin* thb compliailioa. A dlllemsl Mid npt 
rienctd «jie*Ujeli*t idmlnbtmd Uie prootlw to 
each patkot. The cttv careful ternnlqoe waa 
einplo)Td thnragbout the aeries as to the tterilixa 
tkn ci eqa l peoent and the method ol admlob* 
tratkin. l^armbar pimctnre was rcadHv and oo- 
nnitfallv pciforiDcd b each inatanct. Both 
patknts recehed ootooIq Irocn 150 mHUgTafli 
ampuls and the diug, b a cr^'sUl farm, wu mixed 


wfu 3 s to 4 cubic crntlo^ers of clear splc^ 
before bjectloo. 


Hold 


It b of btoest that Iq the s patients prtaeDled 
b Table U Ibere was an InlUal mareed post 
operathe lo cr es je b the total protela coolent of 
the spbal fluid bcie the normal level of 30 
rntthpams per too cdUc centfcoetera. There was 
an t£ccmrao>bg iBiht drop b tpbal fluid 
chkuldn IrdUaHj' but thb (oQowcd uk pralela 
b returning t a normal le^d b a few da^'a. 

lo each subject there was a maried [oaeaae b 
the total cel) count on lumbar punctoie made $4 
to 36 hour* liter operatiOQ uunbar proctnie 
revealed doudr spoial diud with an baeaae b 
iTrtLphanies b our patients, aod pelnuoepbo- 
nuclear feo eo cytes I)'mpfaocMes or moooc^-tea b 
previously reported casev ^ohnre of the qrinal 
fluid frees our patients showed so growth od asj 
oiedh. An unsocceasfal aearefa was tbo made for 
a Tina by inhtimg the speoal fluid nbeou 
oeously b the loot pads of fvdoea ntgi aod btn 
cerebraQr arid btraperitooeanv m mice The 
dbtresabg ai'inptatna of beacbebe aod pab on 


movement oi the bead were relieved b oor pa 
1 removiJ of 


tleiti by daHv hunhar puncture and 
JO cubic centiiDeteTi of spdnal fluid. This peo- 
cedace aba brooght about a rapid decrease b the 
cell comUtDents, wftb the total proteb and chlo- 
ride content of the spinal fluid returnbg to nonual 
Im-di. Chrr patients made pnxnpt te c o v cilea- 


Two caaea of dje r alca l menbgitb foUcrabg 
DOTwab fpbal aoesthesia are reported arid 8 
addlticaial cases fotkmbg rarioca spinal aeev 
thetlc amts are coBeded froen other authors and 
inicwtu. Four rases foflow eg simple bmbai 
ponctnte are reported aUch were talen from 
the Bteiatnre. 

Out patients recovered promptli after daDv 
tantwT pUDCloie aod mrKn'al of tplrai fluid. Of 
the S previously reported cases foQowbg apfial 
anesthesia 4 rc ^ tred and 3 died. The outreane 
was nnksoim b i Instance The 4 fofknrbr 
siinpie hnnbar ptinclart reanered from tbdr 
menbgftic symptoms. 

it appears t^t chemical menbxllb b an b- 
fretjoent cmcpUcatloo of ipbaJ anesthesia, yet It 
behooves even surge ou and anesthetbt to be 
cognisant of thU rare ceaspHcatlon and t tee that 
the awTtct diagnosis b ma de an d a deqoa t e thmm’ 
bstJtutrd. Awwrently the iocidrnce of thb 
haxard b 10 bhetiucnt that It ihouM not deter 
the ttpralnaad anesthetbt from etrolovlng thb 
nKthod of anesthesia when, after soinpute coe* 
ilderatlao, Jt appears to be Indicated 
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costal muscles, the vital integnty of the 
suture line is safeguarded by immediate air- 
tight, water-seal, dependent drainage of the 
pleural ca^^t} Such drainage has the addi- 
tional important advantage of remo\nng air 
that escapes from a v ound of the lung, there- 
by preventing a tension pneumothorax The 


constant drainage of fluid produced bv the 
trauma decreases the chance of the develop- 
ment of an extensive empyema and, if one 
does form, its severity will be lessened by the 
drainage that has already been instituted, 
and by earl}' expansion of the collapsed lung 

John Alexander 



3 » 


St:KGE3l\ C\*\XCOLOG\ AND OBSTETRICS 


rcprejcnti the proper tlte for draint^y Jn 
every cue The i5mpl«t wv) of detenateinj; 
tie poiilkpQ of tic floor U to ujirate from 
bekrr upirtrd In fuerwsh-e internwti] ipiccs 
nnlfl pit* fa found In tic horimntaJ dbretfoo 
the Kapular or part\-ertcbr«l line fa tie n»ft 
dependent *He for dninege while tie patient 
fa Iving upon bfa ladL, but he will not Ue upon 
ha b*ct when % dmnige tube fa pct«cd 
»g*uat tie Incfaioo bj tie mattrea. Tie 
po^afor ailUtry line just free of the mattrcM 
fa, tberclore tie nte of dection for tie bacr 
lion of dnhuige 

IntcrcofUl drarttge with a catheter or anv 
■mail bore tube fa an fa>e£5ocDt type of drain- 
age The smaQ hnoen of *uch tubes frwpjently 
becomes occluded bs masses of fibno and pus 
with tie result that dralgagc of the empvma 
pas fa obstructed The pus then faais out 
around the tube and air fa neied in around 
the tube air tight saetbn dninsge therebv 
befog toft The use of a thamb-sfaed tube 
after tie reseettoa of a sx omtinKter length 
of a rfb produces ccntinuocs drainage that 
wDl rcToain air tight indefinitel) pro\-ided 
that tie mcisioQ In the deep la^Tr of the 
periosteum and uDdeif)-fng parietal plenni fa 
onl) tong enough to penult the snug bitro- 
ductloooftbelube lie IncisKm In the extra 
costal masdea need not be sutured and the 
bvefawo in tie akin should not be The tube 
should not be fenestrated its Inner bes’cled 
end should be pbeed just within lie pkural 
cavity with the opening of the lube faang 
aw 4 > from the dlaphrmgm. If tbc tube ti 
Introduced too far pus will collect in tbc 
bottom of the cmpi'cma, and If the end of the 
tube docs not reach tie pleural cavff) the 
tiMoei of lit tboraac wall will gradotlly con- 
tract o\Tr tie end of the lube and ob^roct 
drainage 

Tlw! outer end of the long drainage lube 
thoold be put uoicr water in a jar placed oo 


the floor The evacuation of pas and air from 
the empyema ca\dty creates a wgathe pres- 
sure in tie cavity which tends coostanlly to 
expand the long elevate the dl^ihragin and 
obbterate the cant\ In cases in which ei 
ponslon fa ondol} dciaved the ncgailre pm 
sure In the drainage s>wtem can be greatlv 
Increatcd bv some form of mechanical suctif* 
aj^iaratua, tic prcaaure of which fa regulated 
bj the inlroductJoQ of an open tube for a 
variahic distance beneath water la a coo 
trol bottle Such bigfal> negative pressure 
drainage often cures a chronic eiTip\-cina for 
which a ‘^cbede thoiaCDpIastj would otbcnriw 
be nece«ar\ 

\ final matter of great importanre In the 
avT^dance of a chroaic c mp>tma fa the main- 
tenaace of lie drabage tube In the entire 
thickness of fie thoracic wall until the einpj 
esos cant\ has b e to me complete}) obOt 
erated ocJ\ liwn should the tobe be pmod 
icaOt shonened as the drainage track fills in 
from the bottom The deoeailDg site of the 
cavil) ma> be meascred from tlroe to time b\ 
tbe iBslIIlatloci of measured amounts of fiold, 
b) exjioratkm of the UmiU of the cavity with 
a nlerioe sound or U the resldoal cant) is 
tmall, by paJputlon with a finger when tbe 
cavity b represented by only a narrow and 
perhaps sinoous track the instHfatloQ of 
udfaed od followed bv the making of x rav 
films best revTifa the extent of the empvcma- 
^Tien an emrntma that hu not already he 
cocoe chronic holds onlv thirty cubic ctfib- 
meters of fluid negative prcsnire drainage 
ma) be dope ns ed with bv cutting off tbe tube 
dote to the skin. 

Shell wounds of the thorax Involving tbe 
pleural cavitv and parllcularl) the lung fre 
quentl) result In etnirvtraa. Wien such 
wounds pTodacc a sucking pacuinothocax re 
qnlnng dtbridanent and closure of the open 
mg in the tboradc wiD by suture of the extra 
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costal muscles, the vital mtegnty of the 
suture line is safeguarded by immediate air- 
tight, water-seal, dependent drainage of the 
pleural ca\aty Such drainage has the addi- 
tional important advantage of removing air 
that escapes from a wound of the lung, there- 
b}' preventing a tension pneumothorax The 


constant drainage of fluid produced b}' the 
trauma decreases the chance of the develop- 
ment of an extensive empyema and, if one 
does form, its severity will be lessened by the 
drainage that has already been instituted, 
and by early expansion of the collapsed lung 

John Alexander 
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REVIEWS OF NEW BOOKS 


I T U » pkuore to rrrfew the aew edulon of 
D Curtii book A T $f GT^ectitn 

It can be »tated witboat ei^alTocatfaxi It k tM 
mo*t uttifactotT all rood an terti oo Gyaecotocr 
Compact, dear coocHe and beantlfnllj Qloatrattd, 
It b indupewable to the practitktacr. the grpmjta- 
l5>t, and to tie aorgeon dciw gmcdorr TTie tctt 
M rrrj cwnprcheowre aod alTaobJecti a Importaso 
are comoiete. 

Tba mtotralbn are nperh a ad the dravinc* 
o< tbe pdrk taadas aad moade compart 
menta, al yi poxzla t aird>cal atadenU aad 
taore to t pnctxlnc nnMcok>^ftt, are aniqoe. 
Foe teadien tba petDC aravbtp aod detatptioitt 
are lOTaloabie The Qlaitntkn of tba rarioai 
•omaUc aod cympatbedc aerrea, aod Ike detaooitn 
Uoo of tbe coorte of blood mieli tboaid glee each 
ttadCDt maay tboockt/d boort of leodr Eh- C r 
Ut, hk amtanu, aod tbe artiat— Tom jooct—bare 
deawiUrated to aJl of at enurr nlcLilua kMooa (a 
the art U dbaecUsc, of dmcnpiioc, a»d of Shea- 
tratiotL 

la wck a book fnr lUsn ibooU be edtkiaed. 
I b ebeve that tltbo<3(h tba Mrtejti of tbe rarfical 
hTttetectaoy are cteai aad dl do^ tbe opoatktt 
at dctcrfbed hu licUe n>e« For dispfe t tal ab- 
A mtnal hrueeAomT it b too ndkal (oe eaacn 
of the ndoaulrtam. U ooe b I be rarScat, It b not 
radxsl etwxtgh aad it it oot oeaity at exteoaiva at 
it aboold beTor tbe preteot ctrocepUoo of the tTcrtb- 
eiro-Oaik procsshre. The btus opentloc «UI 
ba dooa toore aod more I tbe oear f (ora aod 
tHuslratioM aod detcripUoet cl tba daaectloo of 
tbe iarge reiaeb aod tbe obtacator (oaca tbottU be 
preaeited- 

Tbare b no mention of the Importance of reno- 
pami and Utitkma of tbe deep aad aapcridal 
ferooraJ retei, oc tbe otenial Hiac reina i tbiombo- 
phieb»tia,ocinpatleaa»ItkemboUtm Itbrnyim- 
pretdoo that I trratiae oo |Tn«okiC7- the cbap- 
ten oa pceopetaliTe and pottoperatiTe cara. aicept 
aa It crpbdtlT apfJ« W the syTtnolofie patient, 
♦hoold be omitted. InajimichuoTiecowcic»an«r7 
u PTriery, it U better that deacnptkra* of the care 
of tka patient ba Wt t fcneral aargkal anlboo aad 
that referenew t then aoclj be tttJficfcnt for leit 

te^^lKte fe» cnUcUm*, and tbey art minor 
ooet, thk boot fc» cicrptiooal, aadlQ theopnl^ ef 
tbe renewcT Dr Cortli book can be co*»^ 

oae of tba important tmallTOhiPiet OP tbbt^c^ty 


T nEmfwtat,Sx^/titt/J>ttM*cf*brn AD 
Aaderaoo, b a wefal addltioa i tie altcad 
troaetima bet not alwaya adequat tcrtboolj writ 
ten for tke ttadent of medicine I kU preface tlw 
tbor itatea that it waj *ln(cnded t £11 a gap 
aUch hai calr l ed bet ecu tbe rerr dementary 
nuftoak of patbokv and tbe abomlant excrOent 
iarger ieiibtwka andrefermce worii. Tbe boot t» 
remarkabla for tbe fact that In lo auich cf lb con 
tent It Ii trirtly op t date TbebfbOo^phf hldi 
foOon anrb ckaptee la brief vcfl adectrd, a^ mo*t 
of tbe reftnneo are of recent date. 

I Ita arrangement, tba ccnrcnHotuI pattern b 
foQovcd. 1 tba htat i chaptm tka antboe <£*- 
oiatca tbe nbltcb oaQaily beWed in aertioa on 
tcneiml pathefogy Am^g tbcac arc isrtoded 
hapter on rirui and rideiuia] di*eate« and brief 
chapter each on chemical pouoci and ntamin de 
fidmeka. 1 tba mn airing 4 ebapten, dbeaae 
procnaca an dkrtaaed by lyuemi, e cardlcnaKi' 
lar mtem, Udneya, arinary tract and taaiegesltaBa, 
tbela0ci,rt In the parampbi on hJefa 

ra men important I rca l£t cbnlca) uaadpolnl all 
caaendal data re lauded I bbeeriated foem Wt 
thcoectkal enuUemke* batcakal facta, and 
medlca] mytbofag)r* are largely aiming ilany 
abewt pang^kn ib dehmtkca and brin eiptana 
tntr wKea oo tbe ■3b>ecu of lem iaporUDCt or (f 
ran oetane nc t re mciaded. 

The aectioo on endocrine gtaoda. hlle brief (J7 
pam aod *6 i&utratkiaa) UtapeevaQ ril nticn 
aM t tbe pcfnt. Tba chapter bxh foUoai tee 
(emale genllal organa la Ukewne ceccilcst (or (he 
p ar pom of tbe medical ttndent. 

tOastratwoa are noimim text iDoauatMOt 
aod 7 color plates In 6jS pages of text) The 
pbotomlcngTipfts are cenenliy rwd b«t many cf 
the pbotofiepb of gross matenar are tecbakally 
poor qoabty ilore than one half of tbe color plates 
areexceUent 

Tills interesting, readabl rolnme pockrt tin 
shooJd ba ailracUYt aod useful t tbe medical stn 
dent, interne or praetibooer of medicine or sorgerv 

bowahest nfreab bu memory and bn ng his coa- 

repta of dbeaae pr o cttsca in Use ilh recesUy ac 
qnlicd kooakdge. F D 

'T1IE material praeoted la Ti Srraal Ojafi »/ 
J. the has been assembled from tba oak of 

te f I— nil aj W 4- D SsSnae, MS,* 

K is arcwa. 

4K*HD tSC .BertUaraXB *ak r^aS KiSfMa, ■. 
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several contnbutors to the Oxford I oosc Leaf 
UroIo^\ under the editorship of Dr I owslcv 
Lo«slc\’s chapters on the prostate gland cover 
most corapkteh, but conasel>, the embrsolog\, 
anatom\, patholog%, svmptomatologs , diagnosis 
and treatment— both surgical and medical 1 he dis 
cussion on embn olog\ and anatom> is authoritatuc 
since tlic author has himself contnbuled much of 
the accepted information on these subjects Modem 
concepts as to the etiolog\ of prostatic h\ perplasia 
and the added role of assoaated endoenne changes 
IS well presented The r61c of castration and the in- 
hibitor\ clTccts of estrogen therap\ on carcinoma of 
the prostate arc adcquatch , but bncll\ , presented 
since this important subject is still in the stage of 
clanfication 

Hinman and Smith ha\ e contributed an excellent 
sur\c\ of the cmbrsologs , anatom\ , and ph\siolog\ 
of the testes and cpidid% midcs Diseases of these 
structures are considered in detail The discussion 
on tumors of the testicle is most noteworth) as it 
bnngs up to date a subject in which the authors 
ha\e made ■man\ contnbutions dunng the past 20 
\cars 

The chapter of Gutierrez on the seminal \csiclcs, 
ampullae, vasa dcfcrcntia, and spermatic cord is a 
most exhaustne compilation of conditions which 
arc onl\ bncflv discussed in most texts on surgerv 
and urolog\ 

Excellent illustrations b\ William P Didusch add 
grcatlj to the \aluc of the text 

This work can be heartily recommended to those 
who are especially interested in the sexual glands 
of the male Vincent J O’Conor 


T he small volume bj R D Langdalc Kclham* 
on amputations and artificial limbs satisfies a 
real need in the armed forces and in the cwlian doc 
tor population because it deals adequately with the 
pnnaples which underlie these subjects The book 
contains less than a hundred small pages, but it 
holds all that a man in general practice need know 
upon the subject Its organization of matcnal bnngs 
out the important points wnth well defined clanty 
The mam issues in amputations are not confused 
by irrelevant details However, few details of any 
importance have been left out The text is clear and 
readable The illustrations of the operations and 
of the prosthcscs arc line drawings which are simple 
but are well made Their simplicity makes for easy 
recognition of the points that the drawings arc in- 
tended to stress Particularly is this true of the 
drawings which deal with the artifiaal limbs The 
legends and sublegends are clear, and the captions 
on the drawings are fully explanatory It is evident 
throughout that there has been full co operation bc- 
tw een the limb surgeon and the limb maker 
The authors very wisely have omitted any con- 
sideration of the specially named amputations, such 


1 -'™*. ByR D Langdale-Kelhan 
and Georpe Perkinj (MC), F R.C S Genm 
G C,V 0 I^ndon Humphrey Mi 
lord (Oxford University Press) 104a 


as the Sxmc, Gritti-Stokes, PirogofT, and so on 
These operations have been outmoded, largely be- 
cause of ndvances made in the limb makers’ art 
OnU the three major elective amputations in the 
upper and in the lower extremities have been de- 
scribed How ex or, manx clinical features common 
to all amputations haxc been dealt with The 
anatomx iiixolxcd has been treated phx siologicallx 
Disarticulations have not been mentioned 

C Lxtiuer Callander 


T he general practitioner to whom the xolume 
Indigcsltoii, ils Diagnosis and Afaiiat^cntcnl^ b) 
Rchfuss IS dedicated will jiroflt greatlj bv the re- 
corded precepts of this student of gaslroenterologx 
Dr Rchfuss presents his thoughts on indigestion in 
an orderlx fashion and b> an attractive conxersa- 
tional method as might be used in clinical teaching 
1 he term indigestion as used bv the patient has 
been broken to a workable etiological basis and then 
the discussion of the scxcral entities follows 
There are 29 chapters, two thirds of which are 
dexoted to a discussion of these separate entities 
Dr Philip Hawk contnbuted the chapters on vita- 
mins and water metabolism The chapters on his- 
torx taking and examination of the patients, gas- 
tiatis, peptic ulcer, and enteritis are excellent and 
could be read with profit not only bx the general 
practitioner but b) the undergraduate student of 
medicine \ substantial amount of space has been 
dex’oted to hcpatobilinrj disease thus gixnng the 
nccessar> emphasis to this verx important subject 
There seems to be an overemphasis gixcn to the 
details pertaining to food stuffs and not enough dis- 
cussion to the whx and wherefore of everjdax prac 
tical diets Furthermore, if this is a book for the 
general practitioner why the lengthy discussion in 
methods and technique of gastroscopy and roent- 
genology? The author’s rules on feeding in carcinoma 
of the stomach and pancreatic disease and his 
“dietary precepts ’ are w ell presented and add 
grcatlj to the x'aluc of the book 

The organization and presentation of the matenal 
in this book rex'eal the independent thinking of a 
physician well grounded in research and clinical 
experience Lowell D Snorf 


T he present war time need for knowledge of the 
subject of jaw and facial bone fractures makes 
the book written by Major and his collaborators’ a 
timely contnbution 

Well arranged, this book opens with a general dis- 
cussion of fractures which is yery complete, and it 
IS gratifying to find stress placed upon the desir- 
ability of conservation in dealing with bone frag- 
ments, xvith consequent better results and lessened 
deformity Diagnosis is ably presented and the ma- 


’Indioestion Its Diaonosis and Manaocwent, with SrEciAL 
RErCREMci: to Diet By Martin E Rchfuu M D rhiladelphin and 
London XV B Saunders Co igay 
'Fractu«es of ttic Jaws and Orimii Facial Bonis By Glenn 
Major B S,, AM (Path IMS (Exper Sure ) Ph D (Sure ) D D S 
M D F A (i S Su Louis The C y Mosby Co 1943 



SURGER’V G\A*E(X>LOG\ AND ODSTETRICS 
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Tbe tnthoT rixhilj' de%ota cotHideiebte ip*cr 
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The critlcbiii erf Krtae of tbe method* ha* been 
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loactordr 
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aod aj-operallon m tbe are a d Irtatoeol trf ibeae 
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«<tta, at thia pba*eorf tbe ork most v rvaltbeick 
uadi Idiul rurjtroo. but there b prcvenled fuB dl*- 
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dacanko erf tbe trioor anetlhcUa [UUe Coe 
Ihl opcratk>i) b compfetHy od teoMbrf dKSW'ed 
Thm b eooQfb bKton id tbe procednre bi Um 
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■lefils in perfertioi lie proced re I »albfy *ta 
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tbe bcrini rlafe 

Ulthont much doubt the vectlon on actual tech- 
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he^cl t those derdopuic terhatrpie aod (alamit 
eaperieoce aod could be tb vahi in many 
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U NLESS there is a compelling con- 
traindication, most surgeons prefer 
extenorization to resection and the 
performance of primary anastomo- 
sis in the presence of strangulating obstruction 
of the small intestine The chief compelhng 
indication for a primary anastomotic proce- 
dure mstead of extenorization has been con- 
sidered a high situation of the lesion, a situa- 
tion in which intestinal fistula is definitely 
hazardous 

Durmg the past 2 years, resection and pri- 
marji anastomosis have become the procedure 
of choice at the Umversity of Minnesota Hos- 
pitals in the management of small mtestinal 
obstruction complicated by the presence of 
nonviable bowel, either from strangulation or 
other cause This procedure started with an 
infant of 5^ weeks who recovered after resec- 
tion of a gangrenous intussusceptum, a proce- 
dure performed with a background of experi- 
ence with end-to-end anastomosis m dogs In 
subsequent cases patients have been treated 
m similar fashion, until now 16 consecutive 
cases (15 patients) have been treated in this 

From the Department of Surgery University of Minnesota. 
The researches presented here were supported by a grant of 
the Graduate School of the Uniiersity of JImnesota and by a 
giant for technical assistance bj the Work Projects Adnnnistra 
Uon Offiaal Project No 165-1-71-134 Subproject No 399 


manner, with 2 deaths In smular groups of 
cases in which older methods were used, the 
mortality rate has been reported at varying 
levels from 30 to 50 per cent (6, 15) 

TECHNIQUE OF ANASTOMOSIS 

The type of procedure used in most of these 
cases IS an oblique, aseptic, end-to-end anas- 
tomosis, a modification of that described by 
me 4 years ago (i), which is in turn a modifica- 
tion of that of Martzloff and Burget (8) One 
of the chief difllculties which this procedure 
IS designed to overcome is the end-to-end 
union of segments of widely differing diam- 
eter without the formation of bhnd pockets, 
kinks, etc In order to clarify presentation, 
the details of the procedure as now used wiU 
be presented at this pomt 

The mesentery is meticulously cleaned from 
the distended bowel proximal to the pomt of 
obstruction, a site close to the pomt of ap- 
proach of large vessels in that mesentery bemg 
chosen (Fig i) A slender, crushmg, anasto- 
mosis clamp IS placed across the bowel, from 
the antimesenteric border, at an angle of 
about 75 degrees from the long axis of the gut 
The clamp crosses the mesenteric border about 
6 millimeters below the edge of the unremoved 
mesenteiy 
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In order to minim tic the danger of spillage 
of any of the coolent of the datended bowel 
during the later stages of the procedure the 
contcnU are cautlo^N mUked bade between 
the fingers for ro or lo centiTOten from the 
damp and a mbber-sbod Intestmal damn u 
lighUj applied. This dirnp remains lo place 
nntfl the completion of the anailomoda. 

Below the point of obrtmctkjn, the diameter 
of the bowel is usnallj one iViiid to one ball 
that abovT and the anaitomosis damp most 
therefort be placed mnch loort obQqud) lo 
attain a lengtn of cratbed tissoe equal to that 
abent Mott satisfactory stomas ha\'c been 
achieved by the appQcation of the damp /ram 
He mesenieric ht/nn with distortioo 01 the 
bowel by Albs forceps UgfaUy applied In such 
fashion that the hoe of cniih beynning at the 
incsenterK bonier crosaes obbqoch two- 
thirds (d the wa^ to the andnstscnlerk bor 
der then nms longitudinaQ) down the bowel 
to gain the necesaaiy length of crash before it 
cro aa e a the remainder of the fut (Fv a aa) 
The deaniQg of the m o eotety and the place 
ment of the damp with regard to the cleaned 
area are aceompilshed as on the distended 
intestine ‘ 

A damp Is placed between the bowel 
to be resected and each of the damps already- 
described a 3 oc 4 mnEmetei gap \»ual^ b^ 
Ing left between clampt. The Intestloe u cot 
in the gap between each of these pairs of 
damps with the actual ainteiy (Fig 3) * 

The anastomoris clamps are laid side by 
side thus bringing the bowd ends together 
with one end rotated 180 degrees with respect 
to the other about the long am of the gut 
(Fig 4) Ideally the length of the area of 
crush In the 5 damps Is Identical, for by this 
precautson the most accurate STOsaitson of the 
9 ends can be attained In makJiK the anasto- 
nvw3s- The damps are rotateo a»a> from 


each other and a running basting stitch of 
No.oooor'No 0000 plain catgut 00 an alnu- 
raatic needle fa piaerf poMerioriv about 5 
mniiroctoi being taken In each bite with a 

slightly smaller gap (4 mm ) being left between 

bites. Subsequent inversion occurs spontaoe 
ouslv at the time of withdrawal of the damp 
eitiv tf Ute ends ej tin mnnhi nfvrcj are 
erlr piaetd mvenfon of the comers with in 
stmments, whkh Invites contanunatlon, maj 
thus be a^tdded Each end bite of each suture 
must be aboat 5 or 6 iniltunetcrs long and 
parallel with the ads 0/ the bowd and thoulH 
cn i eige dose to the damp (Fig 4a) 

Tbe anastomosis clamps are now rolled 
together and a similar run^ng stitch fa placed 
antcrioriy (Fig 5) 

Tensloii fa applied to the two ends of etch 
of tbe basting sutures, tbe damps are care- 
fulls loosened until the tips are spread i or j 
oiilliffielm, aod the clampa are cautiousb 
and tijanlLaneosa}) sdtbdnwD (Fig 6) If 
the sutures have bm pti T *ti v plar^ Inver 
slon of the cut ends of Interne occur with 
no further manipulation, and clean serosal 
apprarimallcQ wu result. Tesskm fa mam 
tabled on the bastmg stitches while tlv ends 
of the pcotenof strand are lied to the corre 
spondbig ends of the anterior strand. 

\\ ith maintenance of tension 00 the ends of 
the basting stitches throughout interrupted 
Italslrd mattress sutures of 3^ pound test 
sflk* are laid antenoriy 20 or 30 milligrams of 
sulfanilamide (oc sulialhiaanle) is loiplaated 
on the serosa between the rows of sutores 
(Fig 7) and the niattretf sutures are tkd 
just tightly ewugk for snug eppesUicn (Fig 8) 
Tbe bowel Is rolW over and the poiterw 
dofure IS similariy re-enforced tension being 
<aKiUaucd to thk point 00 the cods of (be cat 
gut strands. Teotioa on the hosting sutures 
la gradually lessened as the stoma fa broken 
down by inverting tbe bowel below the tnas- 
tomoifa with a thumb or two fingers aod thus 
poshing throu^ tbe stoma- Tbe catgut bast 
log stitch, which U nrciilar by vHrtoe of the 
knots at the ends of the suture Gnc fa held 
taut by thu devKc while mveraxin Hahtcd 
mattress sutures are placed at the ends. The 
catgut ends are cut sulfonanudc fa lightly 
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Fig I Fig 2 and 2a, above 


Fig I Placement of the first anastomosis clamp on the distended bowel above the 
point of obstruction The clamp crosses the bow el at an angle of 75 degrees and at the 
mesentenc border about 6 millimeters from the edge of the unremoved mesentery 
The bowd has been milk ed back and a rubber shod clamp is apphed to prevent spillage 
Fig 5 Placement of the second anastomosis clamp on the contracted bow d bdow 
the point of obstruction The line of crush begms 6 millimeters from the imremoved 
mesentery, crosses obhquely ^ of the bow el and passes for a distance parallel with the 
anhmesentenc border before crossing the remaming ^ of the bowel, a. This length 
of crushed tissue, equal to that m Figure i, is obtained by distortmg the bowel wnth 
Alhs forceps This clamp is placed from the mesentenc border 


placed, the sdk sutures are tied, and the anas- 
tomosis thus completed 
To close the mesentenc defect, a stitch near 
the center of the postenor suture hne is 
threaded on a needle and a small bite of each 
mesentenc edge is taken 3 centimeters from 
the bowel (Fig 9), and behmd it, and thus the 
defect m the mesentery is tied From this 
point to the root of the mesentery, mterrupted 
silk sutures are placed ESorts to cover the 
suture hne with omentum have been aban- 
doned as useless Sulfonamides have not been 
generally implanted mto the peritoneal cavity 
because it has seemed that this procedure 
leads to excessive adhesion formation 
The clamps used in makmg this anastomo- 
sis differ from those of Martzloff and Burget 
(8) in that they are shorter and lighter 
(Fig 10) With the shorter clamp one may 


rely less on the spnnginess of the instrument 
to crush the tissue at the tip, and the clamps 
may therefore be more easdy removed during 
the anastomosis Deep, sharp, longitudmal, 
matching grooves are cut on the jaws of the 
clamp 

The advantages of this type of anastomosis 
over many of those descnbed m the literature 
have been discussed in a previous paper (i) 
Certam advantages wdl be emphasized at 
this pomt 

1 End-to-end anastomosis avoids the for- 
mation of the bhnd pouches which result from 
closure of both ends and side-to-side anasto- 
mosis 

2 End-to-end anastomosis necessitates but 
one suture hne, whereas closure of the ends 
and side-to-side anastomosis requires three 
Imes 
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3 AbeptK procrdure pernuts apponboo of 
botMl lurfaces oncontoiDiiiAtfd with lumlnAl 
contenti.* 

4- Obliqmtv of placement of clampa per 
nuts the possible blood lupTd) to the line 
of suture for the \t«kIs foU^ t drculir 
course around the bo we l and are not, there- 
fore Interfered with before reaching the future 
line 

5, Rotaboo of one segment of bowel with 
reflect to the other minimuet ■ngiiUrino and 
therefore Tninrmltgt poaiibfliD obatrnction 
at the point of anastomosis, as shown m 
Flfuie II 

6 Rotaboo of the bowel a\T>ids the dan 
gers of dosnre without pentoDtuni at the 



mesenlenc border in other words, by thk 
rotation peritoneum Is pcoNided on one sor 
face or the other complete!) around the line of 
ini'emoo * 

7 This type of anastomoais avoids the 
danger of stenosis at an\ tunc in the post 
operative perxxl There has been no case of 
di-afuDctioo sccoodar) to the qmrtcr twut 
Imposed cm each end to be anastomosed. 

CLCaCAL CASES 

On 16 occasionj between November 1 1940 
and March i iwSt nonviable lejments of 
amali intestine tia%T been resected in the 
presence of small intestinal obstruction These 
are ccsuecotl e cases, no patient with gan- 
KTcnous bowel and obstruction ba\-ing been 
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Fig s Fig 6 Fig 7 


Fig s Placement of the an tenor running catgut suture The clamps have been rolled 
togcSier 

Fig 6 Removal of clamps Tension is appUed to the two ends of each of the running 
sutures, the clamps are carefully loosened until the tips are spread i or 2 milhmeters 
and the clamps are cautiously and simultaneously removed 
Fig 7 Reinforcement of the suture hne The ends of the postenor running stitch 
have been tied to the corresponding ends of the antcnor strand and tension has been 
maintained during placement of Halsted mattress sutures of 2>^ pound silk With the 
latter placed, but not tied, sulfanilamide is applied in small amounts between the sero- 
sal surfaces to be approximated bj them 


denied operation There have been 2 deaths, a 
patient mortalitjr of 13 3 per cent and a case 
mortality of 12 5 per cent, levels no different 
from the mortality for intestinal obstruction 
as a whole at this clinic (2) The cases are 
summarized in Table I More detailed sum- 
maries of 6 cases are included to illustrate 
special points 

Patient No i U H 702210, male, aged 39 dajs, 
was admitted November 20, 1940, m a dehydrated 
state with a 60 hour histon tiTiical of intussuscep- 
tion The abdomen was t>mpanitic and too dis- 
tended to allow palpation of a mass, which could, 
how c\ cr, be felt high on the nght on rectal examina- 
tion He was transfused and gixen 100 cubic centi- 
meters of o 9 per cent sodium chlonde solution be- 
fore operation, and was slowh transfused during the 
operation Through a nght lower rectus incision, an 
ileocolic intussusception w as identified, and the apex 
was milked back into the ileum, but the lesion could 
not be complctelj reduced despite considerable 


manipulation, efforts were terminated by occurrence 
of a serosal tear The upper margin of the intus- 
suscipiens was observed at this point to be discol 
ored, edematous, and firmly sealed to the bowel 
above it The apex could be pushed about 2 }^ centi- 
meters above the ileocecal junction The involved 
area was resected from this point to a site 5 centi- 
meters above the upper margin of the intussus- 
apiens, and an aseptic, end-to end anastomosis of 
the Martzloff-Burget type was performed with cat- 
gut used for the internal lajcr About i gram of 
sulfanilamide was implanted, partly about the anas- 
tomosis and partlj in the wound during catgut 
closure 

After operation the patient was gi\en 100 per cent 
oxxgen, nasal gastnc suction was used, and sodium 
sulfathiazole w as gix cn intrax cnoush for 36 hours 
Feces were passed at 4S hours, and the temperature 
reached normal at 72 hours Earl> feeding was cau- 
tious, but the patient improxed rapidh and was dis 
missed 22 daxs after operation He was last seen 
4 months later, and seemed a normal babx at that 
time 
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The ipediaen ptnmtfd »««* 0/ eero<» tad 
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Pifai bid bocone W Tpfe isd couU L lod TooutJ g 
vu prcfoK Ex* taint tkn ilmrd hmli the ilw 
of a nu^ held It vi* mr trodrr to touch, ind (hr 
CBlirt abdocDcn tender ind ilWnl Temper* 
tore *11 t>S de g rte*. 

At open tkn the pi bent estmt profoond ihocL 
u lOOD It the tr*a«eei*c tUs locmon bid brro 
made Fofknmg tnufuloci of blood lod ^^ma 
the pnUe bedme perceptible nd fuduaJlr b- 
The bernli cootiined pome coIob, tie cr 
cum, the ppeodix, led mneh of the neum Wien 
tie beruiJ n g cut, the cofor returned I mo^t 
of then been, but j centuoeter* of pper iletiHi 
remained bUck and nooiDotJle. Thli tegmeot ai 
re*ected,aad bbcpie, aaeptic end-to-end aairtomo- 
tis Ith Impfantatioo of talfiaflanude at per 
foetned Tbe henua ai ttpilrrd 1 th aflk, mith 
great diJEcuIt bed m e ci tenafoo. 

Alter openticn ca^ reetko «* n*ed for 3 da> 
and pilient did nicel except for lenflceDtifniloa and 
Budent fwinii Iftlectjoru "'he *** {oOo*ed alter 
dbmiMil, «"*t the hernia rreurred 8 mooth' later 
The fpeeicren »hcr»ed bemocrbigtc in/aretloii «< 
tbe bowel 


Patlest S j. L H 'o8;<7 female aged 5} 
reari as adtdUed Jfty 7 94 Tie pabent bad 
bad raan pfrrtoos ope’*'''**- fw uttenom 
She w diajlled after 48 boun of nia*ea ind *e 
rerr roDci.T bdoednaj pain* On adniMMi t 
lie helpful there ere hrjfborrgrnJ Ith t>rie*] 
erampi IMtim boon he dereloped hdiaijnsl 
tardernm and reboand teedemea^, ■■nt tbe tem- 

P l»TT rov t degrees she v therefore vib- 

d to eeplonboa 

At ofenuon through left lower reel n oddem, 

5 eentlmeter pfece of ilenra as found bermated 
beneath adh^ t band roaiung from the draoe of 
tie bladder to an old subomlAbcal icmT Tib bo«d 
v*s blade, and n, therefore meeted aid pri 
oarr oblKToe. *e7>4[c, rad-to-end nauaraou 
perforraed iltb raplaaUtjon of total cf f grams 
of nlfaniliDifde Beaov cf the na Led dtst»tk« 
otbetcr enteroatoiB^ * perfonard prorlmaJ I 
the nture Uae Became there as drop la blood 
peetaure Ute In the proced re tbe oond as 
diwl rapidly ith nmning sotore of aigat 




Diwis omiQir \srnic. rKi)-TO-r\D iLr\c A\\STo:\iosis 


Xvil “iuction wis tli'conlitiunl in 6 <li\ '> thr |n 
iicnl \M' (li'^ini'^'cd in 15. md llu cnti ro^lrimv Iu 1 >l 
vra« withdrawn in 10 d'i\‘; 

E\imimtinn of the <;iicanirn •■howed himorrlnur 
infarction 

The patient wa*. thro \n from her at in an auto 
mohilc acndenl on hir wav home ami dtvi loped 
immediate pain in her wound followed h\ lurnia 
formation \ \ tar later, heeauvi of pain thielHniia 
vas rcpairtil 1 In ih um fora ttital of vocriitimt tt r- 
alwvi and iielo \ tin old aiiavtomovi'- wa-- lUneth 
Ivound to the ^ac In -ear ti“iu and was, tin r< ton 

rcmovetl reana>-lomosis was perlormul a"; In fort 

The palunt hae apparrntlv Invii nirtd 

The patholoRV rtjnirt on thn stc.nd s]nrinicn 
reade 

' \t approjtimatt Iv the mnlportion i>f thn in 
tcetine then iv an tihliqui 'titiin hue with shulit 
thicheninp of thr inritoncal vurfact and iinhiration 
T he circumfrri nee of till Imw 1 1 alonp this utun line 
(measured on the muct»sal surfacil is s e ct ntimt ti rs 
rhe arcumft react mtasurid ilirecth transver^th is 
S ccntimctirs 1 hi circumftrinct a ceiiiinn ttf' 
aliOM the vuturr hm n a tintimitirs amf at o S a 
centimctt rs at a jnnnt a ci ntimi trrs IhIow tin ‘utun 
line rhn !<; an old ‘■utiire line with no of tin 
'uturev lump fouiul linn n no ivnltnct of liaU 
apt On aoss cection an annular nni or tissui (ol 
Iowa the line of previous cuturcs ' ' (1 ip 17 ) 

I’atitnl No 7 I n 7153:0, ftmali apid 73 
acara, v a« ailmittrd * 5 tptcml)ir ' 0 , i<i|i Tin pa 
ticnl prcacntid a 3 vviti hiatora of crampa rrhivitl 
h> defecation Iwciitv hours htfon admi ion aht 
dcvtlointl ‘tvcri ahdominal pain, nau'va coffit 
ground aomitinp, and loo e sttnila tslic hid Imt 30 
pounda in a month I lit patiint had a hislorv of 
heart failure and ahi hatl auricular lihnll itnm <m 
admiaaion Sh( prtstntcd ‘ipna of pentontal irnta 
tion, and a cauliflower Id e maaa coultl he ftlt on 
pclvac examination lemperaturcv as 0'' 6 th pm a 
white hlowl count 15,000 With the posaihilitv of 
pcntonitia from a ruiitured appendix in mimi tin 
patient via treated conacrvativilv for i’ houra, 
then return of hltKid through thi na'al auction tube 
ltd Dr I ale J llav (then reaidcnt in aurperv at the 
Univcraitv of Minneaota lloapitala) toiliapnoac mea 
enteric va'cular thromhoaia and ixplore the ahdo 
men 

At operation the amnll intestine waa founil pan 
prenoua except for to centimetera above and 60 
centimeters htlov Resection v itli primarv aatptic 
anaatomoaia was performed 1)\ tin MartrlofT Hurpel 
method 

After operation the patient was rapidlv digitalized, 
and the pulse became regular The nasal suction w as 
discontinued 7 davs after operation, hut temporarv 
stomal obstruction thereafter marred the cone a 
Icsccncc for some davs Diarrhea was trouhlcaonie 
for a short time after recoverv, hut the patient was 

1 Thoe daU Indicate that the cruvlilnn id It luc In ihc anastomovia 
cUmp do« not lead lo »ub^etiucnl contraction of the line of >uturr for 
the Imr^th of the area of cni^b at the Oral operation wo* < centimetera 
fin the ierosal surface 


I 5 mrTV 



1 iR 10 ITic anastomosis clamps 

disinissed 2O davs aftir surgirv She failed all her 
return appointments and slopped taking her digt 
tabs 

Uic specimen was 175 centimeters long after fixa- 
tion, and of this, 80 centimeters was gangrenous due 
to mesenteric arterial thrombosis 

I’aticnl No 7 (second resection) I his patient 
was rcatlmitted October 12, 1942, after 19 hours of 
'oinilinp, crampa, and severe abdominal pain felt 
also in tliL hack With the limiteil length of small 
hovvcl remaining after her first resection, she had 
maintained excellent health, had had a voracious 
appetite, and had lost but 3 kilograms in a 3 car On 
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He t, VWr B tfc <tr»irfay>aat»g»tethf>cfttkfl,ctqoMit&T«ac»dttvti>d 
« ri « anrr>f BhtrfbcFTdait*t <f<falTOtftdippo<ed kioot rotitiSi. b, TU otnUliw 
<rf*&«ok\AMMei(dkMb7niUdimcilawwfnn.t nk rijT«l t lb* •Okt a »p- 

purmu (Rrfvfailcd {ran .Sarfrrj 4)9^5 J4S) 


thb »d dmMotL tu tKkkani preanitnl tigm ot 
marLH pmtoaeai Mutka, moika oi ibe tmu 
TU v«x (Mlofnl, tiK futri upJnttoa u Uaody 
tfid tbe ciKtraoLnUocTta tbmed ukoUf&lvflU 
tloa. G*B(Rfie o< tbe mwialst «rB*n benni 
«fl«iPO*cd ud the patmt «u rtpMl7 (5 boon) 

dlffuficed hfditte< tod hpurKooli^ 

\t opentim tb« rrsalokf )efaB«m tad Ooun 
wve feoad ^rmnu tad tb* tbdoon caattiard 
frad-tppetn tfiTcftald Tbe omUtko to tbe n- 
cam tad d odesom aravd deiq;at&. Tbe Bp 
□mt 0^ TrritJ tad Ibc Utml peniocrtl t(t hma( 
ot the emuo ad ucftKEnf coion tctc t c rctrd t 
tlktw ipproxjmttko of tbe (ennlatJ doodra m tml 
ucendjof coioo tad ta ueptl cod-to-<(de ottlo- 
motb wu peifoancd, Tftb Inreriioo of lb* ttump of 
tbe Qeum V total of 6 friati of nlfttblaaote ts 
tfifiaated. Qotare <d tbe tbdomn tu made wltb 
fteei 

On tbe 4th day after eipattloei, ibe paueat de 
rrioped right upbeDou throcnbcgJhlebllU Ikit 
ropooded nicely to procala* Itnnbtr tytaptlbetl 

Mock. On tbe 7lhda\ tbe patient developed poIiDO- 

ntrr edema, peobabh" from excctdvc fluid a nmtn l i - 
ti»lk>o (ibe piaed to jy kilofitm* Irom tbe nltJal 
deby^led Ie\tl d SA * likpamt) IWure pce»- 
inreof 8 mimaTteTiof njeicnry wu ppCrdbyaJog 
ttettbetta matlc and mixtors of bdi m tad 
oxygm after boon of locfa adn ri nlrtfiOoo for »o 
mimite* every 4 bonrv ibe appeared t ba e recov 
cred, became mentally alert tad took cream of 
■beat br mouth. On tbe aiteroooo d tbe 8lb day 

behadan tuck of cyaaoai* fofJored by itupocaad 

apparent eakaeii 0/ tbe left fta. Ovjgen* ad 
rsdniitered. She did Dot a pU Improve _ard ab 
tboojh tbe bdomen remained *cft and bowH 
moremeni continued, be Io« treattb. bad re- 
peated attacLi d rraaems and died 9 diyi after 
opera tke 


After remora] of the naval loctlon tnbe 4 daj 
after cpmticni. It u ofcvencd that lairvled food 
nmJI wu paaaed I atH! reeuctdiaUe lorm I leu 
than a half tm 

Tbe rpeomen rtaovfd t cpentloe roulfted of 
j centiBetmcf UDaB I tnUneu mruored la tl» 
freah ccuLbon. Throabf re prevent la both ar 
ledea aad rrl v, and tbe boa el was ftagreaom 
tbroogbent aD bnt i t 6 cmdaetm t each ad 
A tepty re\ taM dean bdoneti Tbe torare 
Uoe Btenorir u om-end by Mn«t ai. XV'batilv 
«u rereoved, Ibe ntnre Line ronld be puilrd apart 
■lib very hltle tenakn, aad tmall abiecv* 
found bet een maxireu nt rev (a pd t t hkh 
there bad been boot of vjallage dvnnx the 

asaatomovts) The DraaMal nrfaee d tbe I w of 
anaftomcvl ibomed more ragged od neooOc ap- 
peara cc than asnal t Ikn lUge On Ita aO of 
the colon cpcntite tbe dnodeoaxiloetamy lar^ 
deep IcerfyWyaJs) u pTe»enl Theiemammi 
ileoeolK Tcavls and the maio innL ol tbe umerlor 
meaeolerlc Tfln ere iBed th htge fnah ihrom- 
btu ThemItiilvaJ eiifaoaed n been te beet ertaJ 
endocarditli Ith frevh rrget tloov and fre»h In 
faitU ere loond In the Limey*, *pteen and 
U Totdd Kcm that thu patient vms Wnt not 
Uumigh ant inherent defect In the anaito- 
motk coethoda onder dlacuaaton bat rather 
bccaiiie the nectuart reaectwn exceeded In 
manitnde the Limit vriuch oik can tolerate 
and because of a compiilcatlng bacterial endo- 
carditis 

Patient \ L II 7 86 j 6 femak, ged M 

eara. u admilled il rcb 9, 04 There at 
bocr hlftorv cf IrndDcfULty of old left kraer 

Tlh IS* mIt cu ■ «n> ■ aU (*<n kM Ua* mfran «< 

^ gbM mm OM m ■ pipiiw Wn< 
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TABLE I —SUMMARY OF CASES 


n 


Type oI 
obstruction 

Duration 

Length 

resected 

cm 

Type of 
anastomosis 

P 0 dura 

tlOD 

of auction 

Outcome 

Length of 
hoap stay 
oays 



Intussusception 

60 hr 

8 

Martzloff Biirgctt 

36 hr 

Well 

22 

BB| 


Volvulus — entenc 
cysts 

36 hr 

45 

Oblique aseptic 


Well 

12 


^5 

Ventral hernia 

48 hr 

5^5 

Oblique aseptic 

5 dai's 

Veil 

21 

4 

46 >T 

Ventral hernia 
(Richter) 

72 hr 

30 


6 days 

Well 

1 

5* 

53 yr 

Internal henna 

1 48 hr 

1 50 I 

Oblique aseptic 

6 da>s 

Well 

IS 

6 

24 hr 

Vascular occlusion 

2 weeks 

60 

MarUloff Burgctt 

S day« 

Well 

13 

7 

1 75 iX 

Vascular occlusion 

20 hr 

175 

MarUloff Burget* 

7 days 

Well 

36 

Sto 

1 

ond admi&si 

76 yr 

on I yr later 

Vascular occlusion 

24 hr 

Rest of 
jejunum 
and Ileum 

Aseptic end to^nde 
duodenocolostomv 

4 days ^ 

Died 

1 

9 

8 

IT TOO 

Intussusception 

40 hr 

10 

MaiUloff Burget* 

56 hr 

1 — 

24 

9 

53 yr 

Adhesions and stis- 
cular occlusion 

60 hr 

34 

Aseptic end lo-end 
ileocolostomy 

6 da>s 

n 

14 

10* 

68 jT 

Femoral hernia 

41 hr 

SO 

Oblique aseptic 

4 days 

Well 

21 

II 

47 yr 

Vascular occlusion 

40 hr 

40 

Oblique aseptic 

5 d'ys 

Well 

14 

13* 

55 >*r 

Femoral hernia 
(Richter) 

ro da>s 

10 

Oblique aseptic 

6 da>*s 

Died 

19 

13 

{mm 

Femoral hernia 

16 hr 

10 

Oblique aseptic 

3 day* 

Well 

12 

14 

69 yr 



72 

Aseptic end toend 
i)eocolostom> 

5 days 

Well 

9 

IS 

57 yr 

Inguinal hemla 

36 hr 

30 


5 d»sx 

Well 

12 


* AdditiouAl dAta m cw stimiiiAne5 Is the text 

t The procedure here u«d differs from that of Martiloff and Burget la that the mtenml ruDDing stitch has alwaj*s been catgut not silk 

* ProcMUre by Dr A. J Kremem feBow m surgery at the time now in the armed forces 

* Procedure by Dr Lyle Hay, fellow m surgery at the time now m the armed forces 

* Procedure by Dr Bernard G Laaala resident m surgery 


quadrant hernia, with abdominal cramps, lumbar 
pain, and vomiting On examination the positive 
findmgs were auncular fibrillation, hypertension, a 
left lower quadrant hernia, 16 by 10 centimeters and 
blmsh discoloration of the skin over the hernial pro- 
trusion The abdomen was silent 

At operation, inasion as for Bassini hemioplastv 
revealed the hernia to be femoral An accessorj 
vertical inasion was made over the sac, forming a T 
incision Heum was found entering and leaving the 
neck of the sac, and exposure doirn to the sac per- 
mitted visualization through the vail of the sac of 
black bowel and blood black exudate At the sug- 
gestion of Dr R L Varco,' then resident on surgery, 
the hovel was cut between clamps as it entered and 
left the sac, and the sac itself was excised intact and 
without contamination of the wound with the con- 
tents An obhque, aseptic, end-to end anastomosis 
vnth implantation of about 100 milligrams of sulfa- 
thiazole was accomplished, and the necessanly sev- 
ered inguinal ligament and the hernial defect were 
repaired with s pound test silk 
After operation the patient v as rapidly digitalized, 
and the pulse became regular Nasal suction was 

* Tbia IS to be reported *cparately 


used 4 days, and a soft diet was allowed at 6 days 
after operation A superficial wound infection de- 
layed dismissal of the patient until 3 weeks after 
operation 

Inspection of the hernial sac showed the content 
to consist of 30 to 40 centimeters of gangrenous 
bowel and some omentum 

This method of dealing with hernias con- 
taining dead bowel and free fluid offers prom- 
ise of saving a certain number of patients who 
have in the past been lost It would have im- 
proved chances m Case 12 if she had come a 
few hours earher 

Patient No 12 U H 721428, female, aged 55 
years, was admitted June 3, 1942 This patient pre- 
sented a 10 day story of lUness beginning with sud- 
den severe abdominal pain, continued vomiting and 
cramps, and finally 6 days of conservative therapy 
with nasal suction and intravenous fluid administra- 
tion at a local hospital The patient was transferred 
to the University Hospitals on the day abdomi- 
nal tenderness and fever appeared Examination 











































































SURGERX GY\'ECX)LOO\ AKB OBSTTETRICS 


» f n ihdomrti nlbrr tfodrr ( dr«p firr^ 
torr bot tkc paiknt trrirfd bn Or »«datKl TV 
bdo cort iSktil dcfpt f r nre thm 

wttt DO cntDp*, \ beraU « m fovod oq curfn] 
•nrdL Terajirjiturt u i <Jqt ic<i ickitcUo^ 
ctwBl ,000 Mood um nitrofcn 59 m£Q!|prmm« 
p« cml- 

AttmiptJ t pdM a irrHer \bbott I be mere mot 
mccewfnL ] doobt for a dednit dia|foo4a, i 
houn «aa aOoaed t pa«i I order t eatabU^ 
brtter bjdraikpQ beioer xplonlloo. \YHb il>e 
paHeril fllQ dooded neBtalh- aftd the temperat re 
ortr 5 dejcret* by Tertoa, crwratlon wa» wJct 
lalen. 

The lertrial amtam erea fryrrdi ppearaocr 
the nppCT lleatB aa dtrtefKted t 6 centjaieleTa I 
diameter rccal material wa foa d oo the aercnal 
toHacei la Ibe rUbt kmer (toadri t, etnaaatiDji 
(refB Rkhter beraia mt tbe fetDorel eaaal. Ad 
iacent t tbe ruf, tbe boirri had prrfonted leavl ji 
fibria-arvrred rent Tbe aac aaa cnmted aod 
dnlaed ertraperitimealb’ alter It had beee packed 
allhauU Ihkaok and tbe peritooetl defect had been 
doaed. Tbe Inrolred boia a« reaected and aaob* 
Bqa aaeptk eTid4o>etKl oaat omnia a aa made Ilk 
iBsptaatatm of lutf tb.ude. TV bdaenra via 
dcned Ith ramdof Na m day ehromk alfot 
lUi fnitber nUatblaaole LmplaatitioQ. 

Tbe patiest (aOed to recmer cu c^fat u oeaa. De* 
iflt good rlouywtpQUl to Uten) tbearemla 
PTOfTfa d Ttly derpeoed. T itcUat of ooe aid d tbe 
fare o c ea rred. aapratlag embnl cddnl Ttooad 
Iniectioa ivi deblvrace to tbe perltoeeam oe 
coR^ and tbe patient d>ed g da yi after ofteratloo 
For tbe lait veek be aa fed by drip feedittfa 
tbrooih an Itil) log oaaa] nitrie lobe 

Pintmorteoa aannnaOoa So»ed feneial perito- 
nith, moat a evere In tbe refioa of the rijit fcwcaml 
canai TbcanteriorDneof na totT»*U ma found to 
leak nod j bet ten the ineacoteric od the anti 
meaentcrlc bonJen EramltuOon <rf the apeomen 
ImpJled Inadequate apace bet ern tbe br>ea of 
ant re IVrmlnoo t rtawlne tbe braia etnld oot 
be obtaioed 

tbe tJCQC of the performance of thi* 
anastonjoiii effort ana being diftcted to the 
invemon of as Httle tisitte as poaaible and to 
the pUcement of the taro rows of aulum \Trj 
ftnar together a polky athkh has noar been 
dropped 

THE scam XL or DOGS rouxncDiO axas- 

TOUOSEl BA \AXIOU8 JtETnODS Arm 
ILE-AC OBmccnov 

The literature does not cootahi manA faTOr 
able references to the application of pcltnars 
anastofoosis of an\ kind to ca*es of small 
boacel obstTictlon Darings and Smith pub- 
lished eiperlmeotal results indtcaling that 


prlnur> open, side to-ildc uustomorii 
leasible after resection of ill board SiKich b 
either dbtended DonresponsKe to stbnoD 
which Donnilli cause contraction m llr dut 
or arhich does not offer normal resbtince to 
the passage of a future needle Tber had a 
considerable rooftahtj although It dropped to 
aero In the last groap of dogs In which the) 
perforiDed \Tr\ CTtensivT resectioni, Tbev 
did not apple tbe method to dintcal cases. 
Ashlc from this artide the author has not 
found anj seraoui dlscutikm In the lUerature 
of application of primary anastomosis as a 
procedure of choice In olitnictJoo with non 
A-iablc or doubt/uUe adabJe bcmcl 

Pneedarf In order to test the fcasibnitj 
of primary anasiomoais in the pre s ence of ob- 
struction in dogs and also to eealuate one 
anastorooUc method against another a series 
0/ ciperlmtils sras peffonned on 38 dogs. 
Adolt male dogs of about 40 pounds were 
routinely used About a half bom before 
anestheiU, ^ to grain of morphine lulfitc 
and i/$o grain of atropine sdfate were ghen 
•ubcuunroualv FcJIcnring ether fodaetioci, a 
•oft robber intratracheal tube was placed and 
r endered tight by serunng the mouth about 
the tube- A \tt> constant Ie\al of anestheau 
srai maintained b> use of a standard labora 
toT} ether bottle A left rectna inefaion was 
made and tbe Qcura 95 centimeters abo\r the 
ileocecal Junrtioo was dh'Wed between clamps 
the rads being phenoliaed alcohoUaed and 
Inverted with a Parker Kerr No 40 coouncr 
cial rottoo suture (ij) Gofure was secored 
srith 3 interrupted Halsted matUess sutures 
of the same material The latter sutores were 
used to tie the mATrted rods together as a pre 
caution against [ntussuscrptkm and the abdo- 
men was closed in Iaatts. 

The dogs were relumed to a room in which 
tbe temperalurt was held between 60 and S5 
degrees F a precanuon which cut the loss 
from poeuroonia from 50 per cent almost to 
tert) Following obstruclfon fluid was sup- 
plied btra\Tnoi^> m the form of 0.9 per cent 
sodium chloride 750 cubk cenUmetm being 
glATn twice dailj 

At an interval of days alter obstroctioa 
tbe animals were given o to K grain of roor 
phuje sulfate and / 100 grain of atropine sub 
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fate, and anesthetized as before ^\^th ether 
Through a right rectus incision the area of 
obstruction i\as delivered, and anastomosis 
ivas performed in one of 3 ways (1) open, 
side-to-side, vnth 2 rows of No 00 catgut to 
short-circuit the fecal stream vathout resec- 
tion, (2) oblique, aseptic, end-to-end anasto- 
mosis, as described earlier in this paper, but 
vathout sulfonamide implantation, or (3) 
oblique, aseptic, end-to end anastomosis with 
implantation of a total of 60 or 70 milligrams 
of sulfanilamide in the interv'al between the 
suture lines The dogs uere regularh given 
isotonic sodium chloride solution intravc- 
nouslj the da^ of operation, water b\ mouth 
the 2d day, milk the 3d, and horse meat and 
mixed table scraps were gixen from the 
4th day 

Expcnmculal results The dogs usually 
vomited 48 hours after obstruction, and the 
vomitus usually became fecal in character in 
72 to 120 hours Erequentlj the abdomen 
became distended 

Eight dogs died after obstruction and before 
anastomosis Two of these were obstructed in 
the presence of diarrhea, and died of chemical 
imbalance which w'as not understood Tw'o 
died of perforation at the site of obstruction , 
the first had been obstructed bj division and 
double pursestrings, a procedure w’hich w'as 
therefore abandoned, the other bowel per- 
forated through a suture hole which was 
evidently placed too deep One died of pneu- 
monia, I of an abscess resulting from subcuta- 
neous instead of intravenous fluid administra- 
tion, and I died of intussusception of the 
whole site of obstruction as far as the pelvic 
colon Finally, i dog was used as a control, 
and survived 12 days, the abdomen being 
clean at autopsy 

The second operation was undertaken, as a 
rule, after 5 to 7 days of obstruction, but 
there were 2 instances in which this interval 
was 8 days, 3 of 4 days, one of 3 days, and one 
of 2 , all these survived 

Careful notes of the condition of the dis- 
tended bowel were made at the time of most 
of the anastomotic procedures In the 4 to 8 
day group of animals, the ratio of the diam- 
eter of the bowel above the obstruction to 
that below ranged from 2 to 5 2, with a mean 


of 2 7 times The actual diameter was at 
times as great as 6 centimeters As Owings 
and Smith obserx'ed, the bowel above the ob- 
struction usualh had an edematous appear- 
ance In 8 of the 9 instances in which definite 
mention was made of the color of the bowel. 
It was described as discolored or cyanotic In 
2 additional cases the bowel w'as gangrenous, 
1 w ith a frank perforation sealed by the omen- 
tum' , in each of these instances the gangrenous 
areas were resected w'lth a margin of less than 
10 centimeters, and both recovered 

In all the 4 to 8 da^ group, the proximal 
bowel oflered much less resistance to the pas- 
sage of the needle than the distal bowel, and 
sutures could be tied onl> tight enough for 
apposition, lest they cut into the edematous 
proximal bowel wall In the majoritj of in- 
stances, pinching of the bowel just proximal 
to the site of suture line failed to evoke con- 
traction of the musculature - If such a seg- 
ment IS tested for bursting strength, it is 
found to be greatly weakened below' the nor- 
mal level of 450 to 550 millimeters of mercurj' 
In 9 instances in wluch this w'as checked, the 
mean bursting strength was 209 millimeters, 
the minimum w'as 72 millimeters and the 
maximum 320 millimeters 

Following reanastomosis in the successful 
cases, profuse diarrhea was usually observed 
within an hour or tw'o Water w'as usually 
taken the same day, and food as soon as it w'as 
offered 

From the point of \aew of survival, those 
animals w'hich returned to a full diet and in 
which subsequent examination of the speci- 
men revealed a firm anastomosis with ade- 
quate stoma were considered satisfactory, a 
few of these w'ere lost in an epidemic of dis- 
temper, and some were lost in a heat wave 
Those which failed to achieve normal gut 
function were considered failures, with the ex- 
ception of I dog with an open and i dog with a 
closed anastomosis, which died i day after 
surgery in the heat wave which killed also 
some unused stock animals, these have been 
included as satisfactory anastomoses because 

' ThU dog had been obstructed 8 days In this animal and In one $ day 
eipenment the author had the pnviiege of testing the aseptic decom- 
pressing device devised and reported by Wangensteen (14) prior to the 
application of It to clinical cases It was al» used in Patient No g 
*1 able I 

* These changes also were obsen cd in almost all the clinical cases. 
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looked excericat at pottmortcra »Tnr^t 
nation and did not aetm to ha\T contributed 
to death- One dog tis kept open over j boun 
on a cool da\ for photogra^^ and dkd of 
atelectasU wittun a day t^ »raa omitted 
The rcTulta of tbeae eaperiraeDla are BDcn 
manied In Table II 

tAMLZ IL— AXASTOUOiia C< TOE DOO 



TOE nEAUxo or \KA5Touoau ptaJoaifD> Oi>r 

BOVTt a'BlCH RU BEER TOB/ECTED TO 

DiSTEmcrt K EETVLT Of oemrcnos 

Halsted de%t>ed an open end to-end anaa- 
tomoA performed with prwection rnturei. 
He pointed out •e^’e^a] dirtgen which hare 
been applied to anaatomoda la general (i) 
oxTrinveraion of llsnie eiuiiag either ob- 
•truction to the lumen or rtecrocu of the in 
xnrted tbtue or exm necnwia at the auture 
Hoc from tenakm (3) too ihallow placement 
of futurca, mth inadequate gnp and cooie- 
quent tearing of the tiaauea leading to locben 
log of the cloaore and pcritonitii and (5) too 
de^ placement of the auturea, forming a 
tract through whrch peritoidtia waa obaened 
to dextlop. 

Kabted a apeomena were atodled nucro- 
•copjcalh b\ ilall who confiiroed the dan 
gera of IndudlDg mucoaa in aUk autuie*, and 
obaervcd a c\-at like adenomatom growth of 
mncoaa through ah but the aeroaal lavTfa when 
thu wa* done In aectiona made i to 3 dava 
after anattomoau pua ceUa were freqoentb 
found In cooaidcraWe numbera belwreo the 
appoaed aurfacea The mucoaa dM not be 
come (uhx regen e rated until about 3 weefca 
He concluded that the inxerled ridge or flange 
of t l*ff^ begin* to un/old at about 4 weeka 


and es-entualK unfoWi to leax-e ooU an area 
of alight thkkenlag 

Farther atudlea by Holman arid Sabin on 
anaatomo^madeb) Ilabted a technique cor 
robortte the earlier finding* In meat regard* 
but 10 tbe*e later obaerx-ationa the mucesa 
bealed complclelx In g dajt. Some ol tbc 
publubed pialea ahowrio diuppearaoce of the 
Inxerlcd flange after 10 wceki, 

Martxlofl Moore and Gardner (9) atodied 
the bealmg of Dcura after anaatoewMei oxer 
damp* bx the JIartalofT Bnrget technique 
They uacd iHk for both Itvera, and tbdr re 
aolta In the mam confirm tboae of Mall and 
Sabin Their intomed flangea flattened out 
much more qxdcklx ho w ever l,e in 14 daxw, 
and Use mucoaa bccanxe eotlreis healed befwt 
6 dava bad pa*aed ' 

Gerbode croploxTd the Martzlofi Burget 
techniqxtt for gastranltroTtomle* In dog*, 
uaing 3 laxTTi of iniemipled elk In aome In' 
atance* and an loner larrr of ruaning catgut 
and externni Lrmben ttitrbea of dlkiQ otb^ 
He ohaerxed that the ttaaue which bad ben 
muhed in the damp* ofuallv dropped oS in 
48 hour* so that a granulating bed was left, 
which In turn wai regularly overgrown br 
macous membeane at 14 to 17 daxx The bne 
ol apposition aboard pu* cells onl) around the 
suture*, and thla area had regulaH> bealed at 
11 da>a by proliferative fibroni The tixe of 
the flange began to decrease at 14 dan and 
remaJoed at 28 da>a Qnl> as an area ol slight 
thicieiiing 

One mij conclude from the*c reports that 
healing after the closed method of anaitooM- 
it* is at least u rapid as (t is after the open 
method. 

\arco Hav and Steven*, of lha dirilc 
broadened tbc field of inte*tinal turgerx Im 
oxensclx when ibex ducovered the uuproxT- 
ment m healing of intestinal wounds which 
resxrlts from the local implantation of sdfi 
nflamide It is their tuipreaskm that appTica 
tlon of the drug inhibits fibrlnolxst* l>j the 




Ftgs 12 to IS Photomicrographs showing appearance ot 
hne of apposition of anastomosis made m the relief of $ to 
7 days’ obstruction in the dog X6 Sulfanilamide im- 
planted 

Fig 12 Appearance at I day The area crushed by the 
clamps has not yet sloughed There is firm serosal sealing, 
and both the cotton and the catgut sutures are visible 
Under high power magnification, very few polymorphonu- 
clear leucoc^es are visible around either serosa or in the 
hne of apposihon, except in those areas where the tissue had 
been crushed 


Fig 13 Appearance at 6 days Healing is secure, and 
there is Uttle evidence of inflammation A granulatmg bed 
has formed at the luminal end of the hne of apposition, and 
the mucosa is spreading over this area 

Fig 14 Appearance at 18 days The granulating bed is 
almost covered mth a thm layer of epithehum The catgut 
IS still present The defect at the base of the ndge of m- 
version contams a few wisps of cotton suture matenal 
Fig IS Appearance at 165 days The hne of suture is 
recognized only by the presence of a cotton stitch The 
mversion ndge has all but disappeared in this specimen 


bacteria from the intestinal lumen, and thus 
promotes primary umon 
Procedure tn microscopic and gross examina- 
tion of specimens Specimens were removed 
from almost all animals for sections of the 
suture hne at varying intervals after anasto- 
mosis They were removed, m the majority 
of instances, while the animals were still ahve 
(the bowel being reanastomosed for control 
sections) or immediately after sacnficing by 
an overwhelmmg dose of sodium pentobar- 
bital or ether given intravenously Removed 


specimens were fixed in 4 per cent formalde- 
hyde solution, and paraffin sections were cut 
at right angles to the suture hne midway be- 
tween mesenteric and antimesentenc borders 
All sections were 6 rmcra thick and were 
stamed with hematoxyhn and eosin 
Microscopic findings after obstruction Gross 
changes m the bowel resultmg from obstruc- 
tion have already been described Micro- 
scopic examination of this distended bowel 
regularly reveals the followmg changes edema 
of aU layers, congestion, hemorrhage into the 




ftt 6 \ni nmn t»Q^k— b doc udin»fl«T 

pofcniMCv in tbt rcSef cd obMnKOxi ttknt 
■ilii*. Tb« ndr ad tormtoD b penMUKU, the nol rmh 

ttsson In tome (poU aod pol^-morpboaadcar 
kacocjlic infiltntkiD •!» ol nun> •lot*. 
Df*plte tbcM chJLOget, 1 of the 8 (U> obstm 
tloo tpedmeni iru found to hare mucota 
comptetelv hetJod om the Uauc Inverted at 
the time of obstructioo. 

U<clini afla Mijue astUu 
iHSsi^mans eilk tuljanSamlde impttnUil^m 
One 6xy after aoaatomoni the area cruahed bv 
the dainpB has not >Tt iloojhed (fig u) 
There U hxrn aealing of the appoaed aerosal 
lurfaccs, and both the catgut and a cotton 
future can be acen Under higher power the 
line o( va\*eTdon between the catg^ and the 
necroUc crush thaws aorae poljnwrphonadcar 
leucoc\-lic infillralion, and a few alao ina\ be 
aeen about both autorea. There a oo evi- 
dence of mocofal rrgeneraboo. 

Six da^a after anastomosia beaCng of the 
amjoaed aeiwal aurfaces appears vTr> tecure 
(rig 13 ) and there ta no low power cindcnce 
^ tnflimmaitf>n A granaliuhig bed has 
loTTOtii at the Itcnitiall mupn nl tht tm* nt 
apportion, aa Gerbode deaaibed, and a few 
l^cocj-tea can be found here under higher 
power magnification The mucosa Is rapKih 
coNTring ihit area. The catgut and the cot 
ton lature can be seen oejther atrrrounded by 
leiicocjica. 

Eighteen da\-s after inastotnods a lia^ 
U>'cr of epithelial crila has almost coirred the 
granolaUng bed at the luminal end of the Imc 
of appodlion (Fig u) A few leucoci-lei are 
present in the mucoul edges, but not dae 


iW caalM Hton kac« b, A fafle y <du x» % 

•rutuMUamk. Tb* m U tW ■bKtt:r ctf ntluak^r 

kMsDrkmrlrT ttu lU ite draa. 

where. The catgut stitch la atlb preaenL The 
defect at the base of the ndge of InversloQ re 
aaJta from pmetratioo of tbe mucosa by a cot 
too cptch. 

At aS da\‘s heaTing appears complete the 
catgut has dmppeared, and the rrgton of tbe 
anastomcAb has Wcocne dilLcuit to find Tbe 
aituabcQ rnnaJu caaeotlalJr onchanenl at 
ibjdajafrtg 15 ) when the point of anaal> 
nu^ cart be identified only ty the finding of 
a cotton aotore beneath tlw serosa. In tbs 
specimen tbe inverted Uane Is 00 longer ap- 
parent, and unfolding appears to hi\e oc 
cuned as described b> MalL 

Unfolding of tbe ln\Trted flange happened 
orcaarooaBy in the dog expenmenta aol usu- 
ally had ocoirred in the late human apecimens 
obtained, but the more common end result m 
the laboratory is iHuatrated in Figure 16a, a 
day old anaatoososia. There U complete 
heabng of all the U\'eTt, but a 4 millimeteT 
ridge remains. It was regularly found that 
diameter of the gut abost imd betew tbe 
point of anastomosis became tdenttcal witba 
a wteka in 1 instance this had occurred in 
6 days. 

Btaiint aptr Miqae au^ic nti-U-ewi 
amuinunu vtlhcvl tnJfiMflamiJt imfUaii 
lion. In the absence of auifanJUmklc healing 
p ro g tcMcd at the same rale as wrth it but 
throughout tbe procrw there was much 
greater eiideBce of inflaiumatorv reaction 
this reaction has been Interpreted as tbe re- 
sult of greater bacterial growth. At ooe day 
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Tig 17a 



riR 17b 


Fig 17 An anastomosis from a clinical case, made in 
the presence of obstruction i jear before, uith implanta 
tion of sulfanilamide a, Gross appearance The arrow in 
dicates the point of anastomosis b, Section through the 
bne of apposition X6 The ndge has not unfolded A 
piece of the silk suture is present in the defect in the ndge— 
it extends o\er to the mucosal surface c, Under higher 
power, poljTnorphonuclear leucocjtes are seen still to be 
present in contact with silk suture X21S 



Fig 17c 


there is heax^y leucocytic infiltration about 
both the sutures and also in the line of apposi- 
tion It IS still present at 6 days, but no frank 
liquefaction is recognized The ultimate heal- 
ing is as satisfactory' as ivith sulfanilamide 
implantation, but there appears to be a heavier 
scar left (Fig 16b) 

Healing after open anastomosis After open 
anastomosis, only 3 specimens are available 
In these few, the most striking finding is a 
heavy infiltration of leucocytes around each 
suture and also in the line of apposition The 
inverted cuff of tissue is greater than in the 
closed method, and apposition is far looser 
and results in a heavier scar than is the case in 
the closed procedure It was apparently loose 
appiosition which resulted in leakage in i of 
the dogs 

Healing after oblique, aseptic, end-to-end 
anastomosis in the absence of obstruction The 


mucosal repair reported above is far slower 
than that reported by Martzloff and his asso- 
ciates With the thought m mind that ob- 
struction might be responsible, studies xvere 
made on 1 1 anastomoses made in the absence 
of obstruction, some with and some without 
sulfanilamide implantation 

Healing progressed in these anastomotic 
sites in a fashion apparently strictl}’- parallel 
to that seen after obstruction At 7 days, 
when Martzloff found healed mucosa, the 
mucous membrane covers only yf of the gran- 
ulating surface In search of some other fac- 
tor, postoperative and preoperative feeding 
were considered When the dogs were allowed 
only water and milk by mouth, it was found 
that at 5 days the epithelium had prohferated 
to the edge of the crush, which had not yet 
sloughed At II days, healing of the mucosa 
IS complete, and at 15 days, it was found 
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tiial gUjuU haAT fonncd wrtm tbc line of 
tixutoioosts. 

ncaIiH{ fit (Unicoi cozti ojttr atrpiic anas 
tcmcsis A fnr clinical »iwdroetu ha\t be 
come aNTiIUbie tt \-an'mg Intcn’ali after 
anAitomosu. In thcdiMdcnocoUcanaAtomoiU 
ol Cue 7 tbc •pecimcn became a\‘mQabIe at 
anlop*) g da>i after opcntba. Tbcte was 
itlll a wide granulating area at the hue of 
appotition internally ai^ a tmaQ abacew vaa 
/oond betaren mattieis lutirra anterior!} as 
alread\ mcflUoDed. In Case 12 the patfeot 
bad had peritonllts for rtearh 3 wreka at the 
tune of death, and there raa t-cr> little beah 
Ing evident the irouiid edges pulled apart 
aith minimal terudoo 

Two anastomosea, performed la the pte»- 
ence of obstruction but without atranfjula 
tnn were obtained from the same patient 
doe to socceacirc opaxtxns, the patient ulu- 
matel} dying of pentooltla from cootamina 
tkm Inddnit to a catheter enteroatomT The 
&rU vaa 9 disn old it thowt the area of ertsah 
not yet alougbed. There are oo leacoo'te* to 
be teen TV other was 24 days ofd at the 
thne of death. Healing is exceUent and do 
leui^'tea are viable tV reucciu almost coi 
ers the granulating area. 

The epedmen obtained frorn f atieot \o s 
i year after anastoeiosU, ahenrs Intact heal 
ing Gftmly the aoturc line Is difficult to find 
(Fig 17) Section ihowi a lilk stitch with 
polyraorphonudears about It which b pre- 
sumdJv being extruded Into the lumen, an 
indication of too deep a Hte In spite of this 
the amount of conlractioQ of the future Une 
in a fan >-ear b too lilUe to be demonstrable 
by measurement as alieadi mentioned 

Another jrar old spedmen wu obtaloed 
from Patient No 7 at her tecond operation 
TV anastomosis hjul been perfortoed b\ the 
Martxloff Burget technique TVslcofanas- 
tomofis was recogninble grossl} b\ the pres- 
ence of fotures beneath the serosa, and 
mIcnwcopicalJi only by tV abrupt change of 
mucosal pattern from high >rjaiial to lower 
Deac , . 

Beahng of ex^fnmmtai anssiemasn ai 
Ikt Uwu of oiiiimrtion In 3 does an oblique 
iscptlc, end-to-end anastomosis was per 
formed 15 centimeters above tbc point of 


obstruction, which wa made at the some 
sitting 

In tbc first a sulfanllamkic wav not im- 
planted andthesrowsofsatnitswmpUred 
as dosch u possible death occurred from 
perforation ooe in 3 davs and the other at 
5 davi. TV 3 dav sneeWn was auteJmd 
In the other perforation had occ ur re d beside 
a perforating cotton suture 00 tV anterior 
snlure Une c^way between the angles >lh 
cfoscopcc cxaminatKia shows a perfoTaU« 
through the flctc wail where a wisp of remain 
fog cotton IS visible there is aho a great sheet 
of polymorphonuclear Icucocv tes between the 
apposed sm^aces extending to the mucosa 
near the first perforation a larger p»ce of ru 
lute la visible in this exudate. 

In tV third dog sulfanQainide was (cn- 
planted at least a mPiiiPftefs was allowed 
between the two rows of futures, and the aai- 
mnl was mOk fed TV uastooMsis healed 
despite dhlention and fecal voinlting TV 
dog cUed 19 davs after operation, living mwh 
longer than control dc^ snbjwed to ob- 
struction alone 

oBanvATtow* 

TV clinical mulls and the survival rates in 
the animal expenmeBta hrave little doubt con 
ceming the r^tlve safety of the anistomoUc 
procedure described or the advisabfllty of pri 
marv anastomosu In preference to oilier pro- 
cedares. Tbc technique If adecpiate in the 
presence of obstruction and marked deerees of 
distention Is patently very safe for use in elec 
tl w operattoas In Case 7 there may have 
been some postoperative extension of throm 
basis but in no other imtonce was this ob- 
served. It seems justifiable to condodc Ibst 
this fear entertained b\ manv is not wcD 
fcAindeiL 

Somc discusalon of the reasons for ccrlsin 
of the steps It m order Earlv anastocnoses 
were perfornicd by the ilartsloff Bur^ tech 
nique In nunv dogs the bowel is sufficiently 
small w that the anastoroosii cannot readilT 
be made tecuie wilhoot inversioQ of enough 
tissue to cauw oecroiii or obitnHrtkKL It was 
for this reason that rotation of the end* with 
greater obliquity of placement oJ the damps 
was tirst adopted 
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The device described of placing the clamp 
on the bowel of small diameter is fully as effec- 
tive when both segments are of narrow lumen, 
and has been in regular use for end-to-end pn- 
mary ileotransverse colostomies, the standard 
procedure m resecbons of the nght colon for 
cancer at the University Hospitals 

In the Martzloff-Burget anastomosis the m- 
ternal runnmg stitch is silk In practice, this 
was found to offer too much friction, thus m- 
terfenng with easy and clean mversion during 
removal of the clamps Fme catgut serves 
admirably for this purpose, and application 
with an atraumatic needle mimmizes tissue 
trauma durmg insertion 

Martzloff, Moore, and Gardner tried what 
they call the Scarff techmque, namely place- 
ment of Halsted mattress sutures adjacent to 
the clamps without an internal running su- 
ture, but they found it impracticable because 
the stitches cannot be placed at right angles to 
the clamp and close to it with accuracy and 
therefore without frequently perforating the 
mucosa For the reason that this procedure 
appeared, except for this difficulty, an ideal 
procedure, it seemed wisest to use the finest 
size of catgut that would suffice for the me- 
chames of the operation The aim, therefore, 
IS to apply the fine catgut only to hold the 
mtestme dunng the placement of the impor- 
tant Halsted mattress stitches, and for the 
few mmutes to an hour which are needed 
for serosal sealing to take place between the 
2 rows of sutures 

Inasmuch as the removal of catgut is an 
exudative and hquefymg as well as an absorp- 
tive process, it is likely to become infected in 
the course of healmg, especially m this jmsi- 
tion This IS a further reason for the msertion 
of a minimum of foreign material by use of a 
very fine strand It also is responsible for the 
impression that an expanse* of serosa perhaps 
2 millimeters wide should be left between the 
2 layers of sutures, for healing would be less 
kindly if infection of the sdk sutures were to 
occur With observance of this prmciple, an 
anastomosis, made at the time of obstruction a 
few centimeters below it, healed despite dis- 
tention, vomiting, and finally death from 
obstruction The question needs more study 

The evidence presented in this paper indi- 


cates that unfolding of the inverted flange 
cannot be counted on to enlarge the stoma, at 
least not within months One must therefore 
invert enough tissue so as to assure a band of 
serosal approximation between suture hnes, 
but not enough to interfere to any extent 
with the lumen The obhquity of the suture 
hne in the present technique minimizes the 
danger of obstruction from this source 
The data presented in this paper also are in 
line with the conclusions of Halsted and Mall 
that too deep placement of sutures is danger- 
ous Of the 4 perforations observed following 
the use of this anastomosis m the presence of 
obstruction (3 dogs and i patient), 1 at least 
occurred around a cotton suture that had 
pierced the mucosa The placement of 
stitches which catch the bulk of the muscle 
but no submucosa would seem a less hazard- 
ous error only if they are tied loosely enough 
not to tear the tissues at the time 
With regard to the rate of healmg m the 
presence of obstruction, the data presented 
indicate that the deeper layers heal fully as 
fast and securely as by other methods or in 
the absence of obstruction With regard to 
the mucosa there is some question The ex- 
penmental animals were fed following ob- 
struction m order to simulate the situation 
found m climcal cases, and they therefore had 
food and other matter m the mtestme at the 
time of anastomosis In any case, the mucosa 
healed in anastomoses after obstruction as 
rapidly as in unobstructed bowel m which the 
dogs were fed The faster rate of mucosal 
healmg, which has been reported by Sabm 
and Martzloff, could be approximated by 
starvation of the animals 

CONCLUSIONS 

1 An obhque, aseptic, end-to-end anasto- 
mosis designed for use on mtestme m the 
presence of obstruction is described 

2 A series of 16 resections for strangulating 
obstructions in chmeal cases resulted in 2 
deaths and 14 recovenes 

3 Laboratory study of this anastomosis in- 
dicates that it is highly reliable, either in the 
presence or absence of obstruction 

4 Heahng in bowel that has been obstructed 
S to 7 daj^s and then anastomosed by this 
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tgctmlqae b u npk) and Kcure as 

5 n the ihjcnce o( obitnictioa. 

5 Late contnurtloQ along the suture One 
apparentlj" does not occur 
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m*n v o\htt md the lir ns pet)btM> 

highly cootjmlruted Ether B*fcoii» wu em- 
plo>-ed md nulnulned- The abdomen was 
prepaied with a ro c rc u nal antiteptlc, and tl» 
field WM draped with a iteriJc towel An in 
diion ciactl> 3 cendmeten In length waa 
made Just to the ri^hl of the midCne and 
WB\ between the sapixild and the base of the 
penis. The abdomen was opened with a sharp 
«cal^ ao that traumatuMion of bsaues was 
minimal Bleeding was alight and bleeding 
points were easily controlled with Hgbt prea- 
rare The use of ligatures to obtain a di> field 
was not found oectstan The peritoneal cav 
ity was not eipJored ai>d the abdominal viscera 
were not molaled 

Six equaBv spaced aatores of the material to 
be test^ were placed In the peritoneiim and 
In the fasda. Because of the wUcacy of these 
rtmetures it was oecesuxy to tike a small btle 
oirectasmusdewitheachckfthesutcirea. Floe 
full cirdc half inch, French eye cutting edge 
needles were used in order to reduce foreqa 
manipulation to a mlniniam Interrupted m 
tom of No. oooe chromic and plaio catgut of 
a standard brand Deknatel aerum proofed B 
sQh, l>luiatel B nykn POUngs No 36 aBoy 
steel srlre and Godebrods No, eco cotton 
were used. Catgut Rirures were tied with 
triple throw knots with all the throws square 
and (be sutures were cot about 3 ralUuneters 
from the knot SHk, cotton, aod wire were 
tied with true square knots and the sutures 
cut about I millimeter from the knot It was 
foond rhut nylon sutures slipped uolea tied 
with four knots with all throws square and 
occasionalJj ctcq sutures were found un- 
tied Tber^ore these sutures were tied with 
a quadruiJe knot and cut r millimeter from 
the knot Strangulation of tiisoes was care- 
fuUyavokfed Tl* edges of the sutured wounds 
were appnnirBatcd as dosely as possible The 
skin was not utiliied In tie aperuneot and 
ns therefore closed with a contlnoous suture 

The thn was saturated with ether and the 
wound while still wet, was co\-cred with a 
piece erf dean unsterQlied adhesive tape to 
presmt the from removing the skin 

sutures. The sdhesive Upc usually remained 
in place until the 3d of 4lh postoperative day 
\n wWch time suffideut h ea li n g had occurred 


to nrei-ent ex po aur c of the underiylng fascia. 

Animals were sacrificed daily until the oOi 
day and thereafter on tl« 13th, siit 31ft 
45th. aod 6md daya. Chlorofonn was used 
for this purpoac Immediately after the death 
of the animal the wound area was painted 
withamerctuialantlsepdc. Skin sutures were 
remoriTd srith sterile Instruments, tls: skin 
wound was opened and cultures were taken. 
The twab was first passed on a blood agar 
plate and then placed In beef broth. 

The skin was not tested since it b of second 
aty importance la the beaHng of abdomlosl 
wounds. It was dlsaccted free at the Icrd of 
the superficial fasda untQ the entire wound 
and both lower abdominal quadrants were ex 
posed. Jhmnrt studies were then made 

A sharp, No 14 needle was In- 

serted mto the peritoneal cavity throoA the 
left lower quadrant It was connectea to a 
short rubber tube which in turn was coonected 
to the air bolb of a sphygmomanometer Air 
was slowly pumped Lnlo the pcritcuietJ cavih 
UDtQ the abdonunal wiB was raised from 
peritoneal elscsa. Thb peocedme wt* aeces* 
sarv to that loopanfinlestine would not adherr 
lo a second beedie Inerted to measure the 
Intnperitoneal pressure. A second No 24!^ 
podeimic nenBe «ras Iben inserted into tie 
peritoaeal cavity thrtnigh the right lower 
quadrant Thb needle was connected br 
means of rubber tubing to a in e iLUiy cemtain- 
Ing U tube caBbrated in mOlimetm. The is 
IraperKoocal pressure was bereased slosriy a 
inlUliDeteTi at a time, untB disruption oc 
cumd, either of the wound the pelvK pcnlo- 
neum, the ni»f i-esKb or the scrotum. ^lott 
wounds which disrupted did so suddenly and 
over most of their extent. Occarionally a few 
bobbies 0/ air were seen coming from the 
wound and partla] or complete disruption oc 
curted shortlv thereafter FoIlowTiig the leak 
age oi air it was fiiSicult to raise tiie meTcary 
column more than s to 3 mflliiDctefs By pro- 
ceeding slow!} and noting the lerel at which 
the mercury column no tmger rose, a fairly 
accurate re^ng could be obtained. lo bock 
of the anunsJi dbmptkm occurred not In the 
wound but In one of the prcvfeialy Indicated 
areas the nssst frequent being the pelvK peri 
Infirnim which dlinpted suddenly and dis- 
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TABIE I — EXPERODENTAL MATERIAL 



Number of pnlmats available for study 



Suture material 


Days alter • 
operation 

Catgut 


Wire 

Cotton 

Nylon 



Plain 

Chromic 



X 

3 

3 

5 

5 

5 

S 

26 

2 

3 

3 

5 

S 

5 

5 

a6 

3 

1 ^ 

3 

1 ^ 

S 

5 

5 

*7 

4 

4 

3 

S 

1 ^ 

5 

5 

27 

5 

3 

3 

5 

5 

5 

5 

26 

6 

3 

3 

5 

5 ' 

5 

S 

26 

7 

3 

3 

s 

S 

5 

S 

26 

8 

3 

3 

S 

S 

5 

s 

26 

9 

3 

3 

5 

5 

5 

5 

16 

13 

2 

1 

2 

2 

2 

2 

ti 

21 

I 

I 

2 

2 

2 

2 

10 

31 

X 

X 

2 

2 

2 

2 

10 

45 

2 


2 

2 

2 

2 

zo 

62 

X 

z 

2 

2 

3 

2 

It 

Totals 

35 

31 

S6 

55 

56 

55 

288 


charged air into the tissues of the thigh Occa- 
sionally, air was discharged into the thigh 
suddenly or slowly through rents m the pelvic 
peritoneum about the exit of the femoral ves- 
sels, and once into the scrotum 

Aiter pressure readings were completed the 
entire wound was exased and placed m for- 
malin for histological study 

Fine hypodermic needles were used since it 
was observed that large caliber needles fre- 
quently caused subcutaneous emphysema due 
to leakage of air about the needle Animals in 
which subcutaneous emphysema developed, 
and those m which air leaLed about the needle 
before disruption occurred, were discarded In 
rare instances bits of muscle plugged the 
needle, and pressure readmgs could not be 
obtained 

Although this method, like that of Harvey 
^ndt liat uf Lauinan and Ingalls, do e s nut gi v e 
' the absS ^Le sLrengLl r uf the wounds. re l a TTve 
values of the strength of wounds could be ob - 
t ained - which we re-a dequate for purpose s of 
companson 

Bacteriological study of wounds was re- 
stricted to the determmation of aerobic or- 
gamsms onl}^ 


TABLE n —PRESSURE l^ECESSARY TO CAUSE 
DISRUPTION OF ABDOMENS OF UNOPERATED 
ANIMALS (controls) 



Pressure in 

No of 

Pressure In 

animal 

mm. of mercury 

animal 

Tnm of mercury 

I 

93 

II 

93 

2 

98 

12 

108 

3 

93 

13 

95 


8? 

14 

96 

5 

lOI 

IS 

IIS 

6 

S 7 

16 

95 

7 

93 

17 

90 

S 

96 

18 

104 

9 

93 

19 

108 

10 

98 

20 

III 


Tot^l animal* ao mean ttnailc strength 97 7 mjUimetera standard 
error of the mean i 75 miUimetcri 


Hematoxj’^hn and eosin sections of aU wounds 
were studied These sections did not include 
the skin of the abdommal wall 

MATERIAL 

Young, white adult male rats, bred from 
stock purchased from a commercial breeder, 
were utihzed m the expenment Data on 288 
operated upon ammals (Table I, IV-A, V-A, 
VI-A, VII-A, and VIII-A)i are reported A 
group of 20 rats was used as a control 

Disruption occurred in the pentoneum of 
the 20 control animals, at an average pressure 
of 98 millimeters plus or minus 5 2 millimeters 
of mercury (Table II) The range of observa- 
tions in this control group was from 87 to 115 
millimeters of mercury The standard error of 
the mean was i 75 millimeters 
From the value of the mean tensile strength, 
and the value of the standard error of the 
mean, we may draw some conclusions as to the 
probable “true” value of the mean tensile 
strength of the abdomens of healthy rats 
Since 99 7 per cent of the sample means vary 
from the population mean by not more than 
plus or mmus three times the standard error 
of the mean, we may conclude that the true 
mean tensile strength, that is, the mean tensile 
strength of the abdomens of all rats similar to 
the ones used in this study, is almost surely 
not less than 92 8 milhmeters nor more than 


'Tables IV A. V A VI A A and A will appear in Part IV 
m the October Issue, 
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SURCER\ C\'\XCOIjOCr\ AND OBSTETRICS 



Grtpl) ScAttrr diAfnn W Uki0* (tmiftk ^ otfot 
•abntd tjtiidx. DoU T>ifac«t» cUfut, dot fai trt- 
•B»V, ckrwK 


T«u: m. — COUTAIATIVX TOCIIII mWCTB 
or rtAEr ajh? artoinc catctt t cnr»m 
wouxw 




1 

1 

Ck- 1 

W 

ru-' 

TU« 1 
•<“1 1 


OW 



OO? 


u 


t 1 


1 



XI r 


f 




Ui 


tm 

1 


* 1 

1 

1 


1 

~n 

to 


1 

1 


j 


' 



[jr 



»S 

ZJ 

) 

1 1 

l 3 


IXPt 

ID 

.n j 

r* 


-1 

4 1 

tzj 




is52Srr<3^Tsai-,rTy^“-“-'"" 


103 a mHUmcttr*. The fidncUl probtbSity or 
ik'gice 0! reuoaftble experuttoti, U 997 oat 
of I 000 that the tiTK mean boa betwe en 9*A 
and Z03 3 mlUJraetm 


TtNIOi rESLEN*OtH or iOTTOED ropxpg 
Cilprt The daU reUtire to the ftrro^ o( 
catgut nitared Touodt are presented m Table 
R A aikd charted la Gr»b I Then: was little 
differeace in neaii teoiue itrcngth from da) 
to da) betvTeo vtruada sutured with plaui aod 
those autirred with chromic catffut (Table ni) 


TABLE n —DATA CW TIST3 TO AKXITAD. BlO- 
amcAXcr or DfcaxAaEi amo DtcaEAfta 
EC irtu* tC'rsii-E STtEsorn or woukps 
■ irr ii erri WITH CITOUT DOIIKC AKD OI 
aiCTLX TOlXO’RTSO Tirt LAO PtaiOD 



ThedalApTtacoled In this table applj* onJ\ 
Id those uxitaarea In wKIcb dbruptioo occurred 
la the wocod because «e no mcasort of 
tendle atreogth of wounds lo those laatancra 
Id which dkruptioo occurred Id other ritea. 
Wbeo dtanrptloD doea not occur Id the wound 
the teiuDe airength b at least aj great and 
posaibl) greater than that of the peUic peri 
tooeum. 

AaahovDinTablcIII from the tat thioagh 
the 4th day ooDfiplhcajit tMerences' b tDean 



TABLE r —DATA 0» TTSTI TO ABCErrAIN *IO- 

mriCAxci or tKcarAiEa akd Dtcaz-Aari 
m uE.ut TEKULE rnLEjfCTn or uthjxot 
H mriLD WTIU BILE DUlDfOAjmmaECTL) 
roLLOWceo Tin: uao rraxoD 


T 7^ 



tiw 

w r 1 

twH 

Dk) «hv «<irT»u<» 


^^1 1 

n 1 

«l 1 1 1 1 

-=i 

1 

lzi 

IQ 

1 

- 

Zj 


1_J 

L 


rrr J 


1 


1 
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TABLE VI — DATA ON TESTS TO ASCERTAIN SIG- 
NIFICANCE OF INCREASES AND DECREASES 
IN MEAN TENSILE STRENGTH OF WOUFTOS 
SUTURED IITTH COTTON, DURING AND DI- 
RECTLY FOLLOVTNG THE LAG PERIOD 


Mean pressure mm mercury, 
necessary lor disruption 

1 

n 

Value 
of "t 
at 01 
le\’el 

Remarks 

Days after operation 

1 

7 

S 

4 

S 

64 

74 




3 98 

S 

3 36 

so 


74 

&o 



7 as 

S 

3 36 

SL 



60 

7 t 


3 a6 

8 

3 36 

NSG 




7 t 

S6 s 

4 01 

- 

3 SO 

SG 


S G Si5TiIficanti> prcatcr 

si, SigTu6cantli less 

N S G Not figmiicantly greater 


tensile strength were observed between wounds 
sutured with plain and those sutured Bath 
chromic catgut On the 5th and 6th days no 
expenmental difference was observed in the 
means On the 7th day there was not suffi- 
cient material for a test because only one of 
three wounds sutured with chromic catgut 
disrupted 

From these results it may be seen that so far 
as mean tensile strength" is'^concerned there is 
no difference between the effect of chromic 
and the effect of plain catgut Statistically 
speaking, we haw cast no "doubt upon an hy- 
pothesis that Ae true difference between the 
mean tensile strength of wounds sutured with 
chromic catgut and of those sutured with plain 
catgut IS zero Therefore, when companng the 
results of the use of catgut with the results of 

TABLE VH —DATA ON TESTS TO ASCERTAIN SIG- 
NIFICANCE OF INCREASES AND DECREASES 
IN MEAN TENSILE STRENGTH OF WOUNDS 
SUTURED WITH WIRE, DURING AND DI- 
RECTLY FOLLOIVING THE LAG PEMOD 


Mean pressoie mm mercury 
necessary for disruption 

t 

n 

Value 
of 1 ’ 
at 01 
level 

Remarks 

Days after operation 

1 


3 

4 

5 

65 

B 


B 

B 

3 

3 

3 36 

NSL 

B 

B 

|B 

B 

B 

3 74 

8 

3 36 

SL 

m 



n 

B 

13 1 

a 

3 36 

SG 


N S L Not ilgnlficantly less 
S L Significantly less 

S G Significantly greater 



Graph I Scatter diagram of tensile strength of sill, 
sutured wounds 


the use of the nonabsorbable sutures, we shall 
not differentiate between catguts, but shall 
combine them into one catgut group 
,A lag period of 4 days was observed Thi s 
p^iod, ^th reference to tgnsde strength o f 
hiding wounds, is that period just p receHi hg 
the initiation of a continued and unuiterru^ ed- 
increasejnJensik-StiEiigttL— 

'Thcreasb m tensile strength of catgut su- 
tured wounds did not occur until the 5th day 
(Table *IV) There was-arshght mefease in 
mean te nsile strength by tbe second d ay, ari d 
thieifSHecrease during the remaining 2 dav^b f 
the lag period .H owever, the tensile strength s 
on tbese days were not signihcantly greater or 
l ess than on the day immediately precedm g 
The increase immediately after the end r>f thp. 

TABLE \Tn —DATA ON TESTS TO ASCERTAIN 
SIGNIFICANCE OF INCREASES AND DE- 
CREASES IN MEAN TENSILE STRENGTH OF 
WOUNDS SUTURED WITH NYLON, DURING 
AND DIRECTLY FOLLOWING THE LAG PERIOD 


Mean pressure mm mercury ^ 
necessary for disruption 

1 

t 

! 

D 

Value 
of * t ^ 
at 01 1 
lc%el 

Remarks 

Days after operation 

I 

a 

3 

4 

1 

5 

65 

S8 




I 00 

8 


NSL 


58 

70 



3 75 

8 

1 3 36 1 

SG 


N S L Not lignificantly less 
S G Slgnificantlj greater 






UgprrKtd thxtb,fmrDtbc4thtotbe5th4U\ 
w»s«gnific»nt. Oo the 4th poMoperttnt d»> 
the TTDUodi were trtaalh wetter thta during 
the firrt 3 dtrt. A dmUtr phcDomen o n wtj 
observed it mok time dur^ betllof lo *11 
wooDds irmpcctivT of the t>-pe of future ma 
terifll taed. Besbiolnf with the 5th d«> tlK 
mets premre oetesui^ to ctnje dl iiuptlu n 
uKTttted npi<lI^ On the 7th dis 3 of 6 
voundf darupted On the Sth di) tKere were 

00 wotmd dlsruptkMu. On the gth dtv oolv 

1 of 6 wound* difrnpted tnd (hereafter db- 
mpboQ DO looper ocroxrcd In the woood* 

S 3 k The dit* reUtivc to tcntile lUeofth 
of woondi Mtured with tiik are tununtrued 





Graphs- 

fOll^ a«»di 


1 q TtLlea \ tnd ^ A and charted In Graph J 
The U5 pcrwd in tOt xotured wmndt per 
mted for 3 dt)* trvd actotl Inaeue in tensile 
•limph begaa on the 4th dav CTabie V) 
Tberr waa 10 iDoease io mean ten&flrtnRtb 
b\ the ad da> aod a dme a ae from the ad to 
(he 3d dar lo eaeb Loitanre the rariatkin 
fron ooe da\ to the oezt waa upaificaat lAe 
vue the iooeue inuoedlatftT foOcnrbiK the 
ta|; period waa tifniScaoL Id the cate of elk 
aatured wotrodt the lag period wat one di) 
•horter than In the caae of cat^t rutured 
wouihU. 3 da>-f u agalnit 4 and iq additkai 
the iocTcftse* and decreates In temOe ittength 
of iHk tuluted woonda during this period were 
ctgol&cant whereat ihev were twt iipilhc*nt 
In the case of catgut 

FoOowiog the Ug period the tensDc rtmigth 
of the allk tutored woundt iaerrated vci) rap- 
id)} and beginning with the 6th da> dxtnrp- 
Ooo no teeger occurred in the wound. On ur 
4th dav 4^5 wouodi ebtrupted and on the 
5th dav I of 5 woundi dlmr^ed 

CiOon The data relative to the tensDc 
•trength of cottoo tutured wtmndt are tom 
maru^ b Tablet ^ I and \1 A and ihown 
frajAkaHv b Graph 4 There wai a tignlb 
cant bcieaac b mean tetaOc itxength of the 
wtKisd from the ttt to the ad daj and a tig 
ntficant decrease from the ad to the 3d daj 
From the 3d to the 4th da} there wat an in 
c reas e b mean icroOe ilrength whkh was not 
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significant and from the 4th to the 5th day an 
increase which was significant (Table VI) 

The picture presented here is different from 
that shown in catgut and silk sutured wounds 
In these 2 mstances, there was first, an mcrease 
m mean tensile strength then a decrease, then 
a significant mcrease This last mcrease oc- 
curred directly followmg the lag penod In 
fact, this increase may be assoaated with the 
begmnmg of the post-lag period It was always 
significant However, m the case of cotton, 
the mcrease directly followmg what, m the 
case of the two suture materials previously 
described, would have been the end of the lag 
period, was not sigmficant The mcrease does 
not become significant until we pass from the 
4th to the sth day The question arises as to 
the mterpretation of this phenomenon Is the 
lag penod m the case of cotton 3 days long or 
4 days long? It would seem from the statis- 
tical results that the lag penod is 4 days m 
length and not 3 days, for the reason that 
the mcrease from the 3d to the 4th day is 
not sigmficant 

The tensile strength of the wound mcreased 
rapidly begmnmg with the 4th day, and by 
the 6th day disruption no longer occurred m 
the woimd On the 5th day, 3 of 5 woimds 
disrupted 

Wire There was a lag penod of 3 days m 
wound sutured with alloy steel wire, with a 
drop m tensile strength observed on the 2d 
and 3d days Table VH presents the results 
of an analysis of the increases and decreases 
m mean tensile strength durmg and directly 
followmg the lag period The decrease ob- 
served from the ist to the 2d day was not sig- 
nificant but the mcrease from the 2d to the 3d 
day was significant The mcrease m strength 
directly followmg the lag period, that is, from 
the 3d to the 4th day, was significant 

Followmg the lag period the tensile strength 
mcreased rapidly and beginning with the 6th 


day, disruption no longer occurred m the 
wound Data regardmg these observations are 
summarized m Table VII-A and charted m 
Graph 3 

Nylon The data relative to the tensile 
strength of nylon sutured wounds are sum- 
marized m Tables VIII and VIH-A and illus- 
trated m Graph 5 

The observed lag period in wounds sutured 
with nylon persisted for 2 days (Table VIII) 
The lag period m nylon sutured wounds was 
the shortest of all, and was similar to that of 
wire sutured wounds m that there was no m- 
crease, significant or otherwise, preceding the 
decrease which in every case marked the last 
day of the lag penod There is just one quah- 
fication to this statement In the case of cot- 
ton, the statistical evidence so far uncovered 
has not been sufficient to set definitely the end 
of the lag period, and therefore we cannot in- 
clude cotton m our remarks 

Tensile strength m nylon sutured wounds 
mcreased rapidly begmnmg with the 3d day 
On the 5th and 6th days only i of 5 wounds 
disrupted Thereafter disruption occurred 
only m the pelvis 
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ACUTE OBSTRUCTIVE CHOLECYSTITIS AND THE 
APPLICATION OF THE PRINCIPLES OF ITS 
RATIONAL TREATMENT 


JA-MESH SAINT UO, \LS FJLCS 

I N tny c*?« of 4aite otwtructlv’e cbo- 
IccjftJtl* opCTitlon wQ] be necemuj 
•ooner or Uter If tbe iihim&te cure of tbe 
I»tient Is to be adue\TtL CoQseqaexiUj 
the question of importune which tiises in 
c^TTJ esse of this daetse is that of the dine 
when it shonld be performed ind, In ptrtlcu 
lar whether it tboold be ondertihen u an 
etDergencr rocaiurc during the attack. A1 
though it u true that tbe inaMty of patients 
win recover spontaneoailj from their acute 
attack and therefore can be dealt with by 
elective su r gery at a later dale the knowledge 
that tbb h ao can prove a dangerous posKs- 
sloti there h little doubt that a more than 
occaawnal cue bu terminated falaily from a 
peritoDith caused by perforttioo of the gaO 
bladder following upon gangrene u a re*ult 
of tin knowledge uvmg given rise fa the 
minds of those rrspondw for treatment, to 
t^ false hope and expectation that cooserva 
live measures akme would suffice to being 
about the l ec ov e i y of the patient from hli 
attack- Such deaths gi\T rise to two sur 
Tn{w>i the first that tnnelv' surgical later 
^•entkln wtrold ha\T averted tiwe catastroidiea 
and tbe second that at some period daring 
the fstsl attack the Indicatloiu for such 
iatmvntion most have been present but went 
tmheedfd 

The deosioo o! whether operabon should 
be imdcTtakcn during an attack will ahrava 
remain of the “hit or miss \'ariety imtil and 
nT.Tp« thw itHScalioni are recogniafd as 
foch. TJ» abOhy to recoenfre them depends 
essentially upon a knowleoge of the pathalogy 
and the symptomatology to which It gives 
rise sDowing of sn Interpretstion of the Utter 
in terms of the fonner Treatment based upon 
thia knowledge constitutes the only logical or 
rational treatment and a Btriklug feature of 
FwlWDtnuilSvTSa^ S*» C^<c- 


(Eag.) F-^C-S SsBts Birfaars, CsHlbrtiis 

the btcraluie which cannot bdt Wd one to 
the coccloaioQ that form of treatment h 
not practlctd In general Is the signal lack of 
meotkin of spedne hxScatioQi for operalioQ. 
This ennisdoQ In tbe Dtenture is not oniv 
largely re^nsJble for the coo/iision wbeb 
hu arisen reganlmg the time when operation 
should be nrkdertal^ but also iryfifstfs that 
the rationa] treatment bu not been under 
stood and therefore not applied. 

Because of the fundamental importance of 
an anderstanding of tbe pathology tUs aspect 
of acute obstructive cholec^tis will be 
sommarind and briefi) desolbed also will be 
the pnndples of treatment which foUov as 
tbe logical sequel of ita cDcntderatioo 

t 6:)th obATDCtioB of the outlet of the fan 
acute infiamraation in ita wall 
play a pert in estaUkhing the dhetse but hi 
outcome b Uiplv detemuned br the obstroc 
Unw element, llliile the commonest casK of 
obstruciioQ b ImpactioD of a stone in the 
regioD of the cyadc duct, it may abo result 
fr^ the octhiiioD of thb duct by inflamma 
tory edema- 

s The result of tha combenatioQ occ urrin g 
in the gall bladder b an iocrease in its Istia 
vbcTTal iHUjon (inch as will occur in any 
boUow nratcahr ibcus which happens to 
become the aeat of thb combtnalkie) Thb 
Looeased trasioc] b brought about through 
augmentation of the fiold contents of tbe ^iQ 
by both exudation and transudation 
into ita lumen the fonner a result of tbe 
infliTunsi oiy reaction tbe Utter foBowini: 
congestion of the mucosal and submucraal 
\'eins and capfOaries consequent upon com* 
preasion of the blood vessels, paisiog through 
the srall, during tbe focdblc contractlocs of 
U» uastnated rnasde these contractioei 
r e presenting Nature t attempt to crvercome 
the obstruetkn 
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3 This increased tension may become so 
acute as to interfere wnth the blood supply and 
may do so to such an extent that gangrene of 
the gall bladder, to be followed later by perfo- 
ration and extravasation of its contents, will 
occur This “tension” gangrene always be- 
gins at the spot farthest from the source of 
blood suppl}' and so, in the case of the gall 
bladder, first appears at the fundus 

Thus the following represents a synopsis of 
the simple, but ill understood, pathology'- of 
this condition 

Acute Obstruction + Acute Inflammation 

I 

Increased Intravosccral Tension 
Interference with the Blood Supply 

4 ' 

(tension) Gangrene 

4 ' 

Perforation 

I 

Peritonitis 

4 It is obvious from the patholog}', as here 
outhned, that the outcome in any given case 
depends upon whether or not the increased 
tension wnthin the gall bladder is relieved If 
left to Nature it may be relieved in one of two 
ways (a) The obstruction is overcome or 
removed by natural means (e g the dislodg- 
ment of a stone obstructing the outlet) so 
allowmg the contents to escape per vms iialu- 
ralcs In this event the need for surgical inter- 
vention does not anse for the patient vtII 
recover spontaneously from the attack In 
such a case, elective surgery can be under- 
taken at a later date (b) By escape of the 
contents through a rupture of the gall bladder 
after gangrene has occurred, this catastrophe 
representmg the natural relief of the increased 
mtravisceral tension in the gall bladder in the 
presence of an obstruction of its outlet which 
Nature herseK is unable to remove or other- 
wise overcome It is m the prevention of this 
dangerous possibihty, which matenally m- 
creases the chances of a fatal outcome, that 
surgery assumes its important r61e for, once 
the pathological changes have progressed to 
the stage when Nature herself is unhkely to 
relieve the mcreased mtravisceral tension 
except by extravasation of the contents of the 
gall bladder through a rupture m its gan- 
grenous wall, the obvious and rational proce- 


dure IS to relieve it by surgical intervention 
before this catastrophe has had time to take 
place The clinical recognition of this stage is 
therefore of cruaal importance 

S The most important single climcal mani- 
festation which warrants the assumption that 
the pathological changes have progressed to 
this stage, and which therefore indicates that 
the time has arrived to operate for relief of the 
increased intraxnsceral tension if the more 
serious tcrmmations of the disease are to be 
prevented, is the development of a tender, 
palpable mass in the right upper abdominal 
quadrant The reason for this lies in the 
pathological sigmficance of this clinical find- 
ing for it tells us that the gaU bladder has 
undergone marked changes, having become 
grossly enlarged and tenselj' distended, the 
result of its increasing fluid contents havmg 
been unable to escape through the cystic duct 
because of the obstruction present m this 
region and thus gmng rise to an increase m 
the mtravisceral tension of dangerous degree 
It might be mentioned that, if noted early m 
its development, this mass wall present the 
tvpical characteristics of a distended gall 
bladder as regards shape, definition, dullness 
on percussion, and relations Later, with 
extension of the inflammation to the visceral 
peritoneum the gall bladder usually becomes 
buned m omentum and the mass, while re- 
taining the gall-bladder relations, becomes 
more easily detectable because of the increase 
in its size but loses the shape and definition of 
the free gall bladder and at the same time 
tends to become more fixed Other important 
manifestations mdicating a progressive pathol- 
ogy (and usual accompaniments of the sign 
just mentioned) are a continuously increasing 
pulse rate, a spreadmg rigidity of the abdom- 
inal muscles m the gall-bladder region, and a 
deterioration of the patient’s general condition 
In a recent article (6) the writer dealt m 
greater detail with these general prmciples 
governing the rational treatment of acute 
obstructive cholecystitis, but it is realized that 
those who are unfamiliar with them may find 
that difficulties arise m their attempts to 
apply them to the individual case Smee then- 
ultimate effectiveness depends essentially upon 
this apphcation bemg carried out successfully. 
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the writer believed It wtrtild be of help io 
iraent iiid diiam tbe foDcnring two repre 
•entAtirc ceks oI tbe muatgeu to 

tccortUnee with tbc*e pwiocfp^ei. 

Ciii I Jlr J ifcd 66 leeti fim •boat jxo 
p OL oo Dtt tmbe r 6, 919. TUi mta K«it to 

BiTt ui atud; ctf btB^iy c«Gc Hcne 4 boon 

prerkwilr kad pv« a hlitory of terml «tmn«r 
•mcis dnrtn* tbe part few jnn. He tad nertt 
be«a}taa<SmL He tUted that tUt tuck wma tbe 
moct terere be bad cree fiperieoced and that tbcT» 
bad beta •cana oppci abdominal daro^ort for 
Kvenl daji before tbe ouet cd Iba acute pain. Tbe 
patient wu In (reat dbtreM be cana e of tbe mverity 
of tbe pain aUcb waa caodnt him t roll aboot ike 
bed In afoor and waa accoetjwnled hj naoaea ukd 
Tocdtinc. Hia poLn and temperatsrc wen both 
ticrmal and examlnatkio of tbe abd^sn diackDaed a 
nmplet aboenca of any tendem^ rlff^ty or 
palpiaUa maat. Sedathrn wm prencrtbed in tbe 
hope that thla attack would paai off aa tbne tn tbe 
patt bad done Ha waa teen tba foOcwlot mor^K 
bovt 8*^ am H bad bad poor olfut, haetof 
obtained little sleep becauM of the pain eeilc-HU 
exafeiballoas had been fre^^uent wHh accompanrinf 
naaaet and eoaitlnf tbe rooiltn reiainmc ita 
of peenkh. Utter fluid. IQa poba bad 
Inmaaedtopobeatapsmlaut and hb tcmpenton 
aaa oSJ dt f rees F EiamlBatioe of tbe abdooen 
now dbdoaed tbe prwaca of defajte teadcnrH 
orrr tbe gan-bladder refloa croapanled by a 
teroloatary rlfkBty of tlw vpper part of tbe rftcfal 
rectu atxkKalnb rnnadet there waa a qoeatloaable 
In tbe fall-bladder area, bot one coaM not be 
quite certain of lU pre aence at thb tlina. Tbe pro- 
rlaJciaal diafnods U early acnU otntiwctlT« cbo- 
leeyiUtb waa now mada and the patkat urced to 
enter boepltal for fortbier obaerratka. After dab- 
non to tbe SaoU Barbara raeup Hoapftal. 
morphia waa dmlabtered for tbe pam and hitra 
venoaa tbenpy be gan to replace loa ftohli. Urin- 
alyib waa nentlre and tbe leococyte coont « 
16^50 per cubic mQDtneter of Uood, with pol y mor 
pbooiKnear crOs accoentlac for 89 per cest. Tbe 
patient vat aetn again aboot aooo. He looked 
wone than when teen earlier no iaundke wma 
pment bb tetnnerature waa now op 6 degree* F 
and bb polte bad Incrcaaed to tio. On exammatlon 
of tbe abdomen be araa bkcc tender tbe area of 
rigidity bad Increaied and now Iberv vat no donbt 
about the pr ea ence of a palpaMe maaa In tbe reclM 
U tbe gaHUadder under tbe rigid imacult tart. Thla 
»»««■ meatcred aoene 6 c en uaseters In (Bameter 
moTcd aSghtly on rcapfratloo vaa duH on perceailaD 
lu lover edge could be veQ defined. It vaa 
advl^ that operatloo sboold be underUken a aooa 
aa aTrangements coaid be made and It araa begun 
booty 90 p m., Lc. tome 14 boon after tba eotetof 
hb attack. Tbrnagh Cocber nbccaUl Inckwo— 
that Uteo entpJoyed by tbe arriterln hb dpiorabona 


of the UEaiy tract— tbe peritoneal caalty «ta 
opened and tbe om en tum arms foasd enado^g the 
gallbladder It araa rcadSy tepara ted from the giU 
bladder to tvreal that adsm the color of a rJ>n«_ 
greatly enluged and tenaely dtftcndcd Cbolecy^ 
toaiy araa p^ormed artth^ di rtk n lty tW open 
tlon bring [oBoved by unerentfal r ecem r y 

Tbe gall bbddcT araa full cf dark Ubom ffadd 
under gnat tmloa and no si o(M* ere present 
vaB araa greatly tkkkcncd and edematoo*, and the 
moctaal nrfice varied In color from dark red tn the 
refkm of tha neck i black at tka fundu*. TIm cyatk 
<fa^ waa ftenowd to ruch degree that only »iik 
rhlBcnlty covld fine probe be teaerted Into h. 

Tatholofkal enndnatioo of the eicbed gall 
bladder confirmed tbe dlalcal dlagnoeb U acute 
tbolecyttida and thoved tba pr ca eaca cf gangrene cf 
tbe fundal muccaa. 

Scvml point! oi mtercst ariic in conoectloo 
with thb emse e wm fortunate in lerin^ 
thla patient ao early in hia acute attack for tMs 
enabled oa to obamT the p r o g n as of tbe caae 
almoat frotn tbe ortaet. Cut any ifgnificmace 
be attached to the upper abdoraJnal dbcpio- 
fort which waa pment for leveral dayi before 
the ouet of colic? It la au^gealed that thh 
waa due to a mBH decree of IniniDanl in flam 
nudon resulting In aonte dysfunction cd the 
gall Uadder and in a mfflrient degree of edema 
to cause emtuai obstruction of the c>itlc 
duct tbeatenosisof theduct probably doe tn 
6 brosia resulting from previous inflammatioQ 
predrapoiing to tbe carficr occur r ence of the 
ohatrodioD Tbe onset of bliary coUc fauD' 
cated that an acute obdruction to the outlet of 
the gall bladder had taken place the coBc 
being doe to tbe Increased forcible contrac 
tloDs of tbe umtrlatcd masde of the gall 
bladder wall, re prea enting the attempt by 
Nature to crvercome the obstmetkra \\T>etJ 
the patient was first seen and no aboonnal 
pb}‘rica] findings were present tbe only dla^ 
oosls srfaiefa could be made was biliary ctJic 
due to acute obstn*ctioo of the outlet cf the 
gall bladder Tbe question of prognoali, 
therefore depended upon whether tliobJtiw 
tion would w r eiicr^ as It had been on 
prr^dous occasiotia, with dhappetrance of 
nrtoptonu, or srbethcr it would pcrslat with 
tne poafbtc developoient of the coiufltlon we 
kaiow aa acute obstructive choiecjstJtia. Thu 

question ariaea in every caae 0/ biliary colic- 
just 11 the arme colic dominates the cEnlcal 
picture so ebstructloo of the outlet of tbe gall 
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bladder dominates the pathological one That 
the pathology was progressive became evident 
the next mormng when both tenderness and 
rigidity were found, presumably due to con- 
tiguous imtation of the panetal pentoneum 
by the gall-bladder serosa These new devel- 
opments, together with the persistence of the 
bihary cohc, appeared sufficient to justify the 
provisional diagnosis of early acute obstruc- 
tive cholecystitis, but the writer was not of the 
opmion (and never is m similar cases) that 
there was present at this time any mdication 
for operation as an emergency measure, for 
at this early stage, the chances of rehef of the 
obstruction, with recovery from the attack, 
ordinarily exceed those of its persistence, with 
progression of the pathology However, chm- 
cal manifestations which point to this diag-' 
nosis should nevertheless be regarded as 
signals calhng for close observation of the 
patient 

The presence of a questionable mass at this 
time pointed to the possibihty of distention of 
the gall bladder and, if this conjecture were 
correct, to the probability that a deffiute mass 
would appear sooner or later as a result of a 
continued increase m size of the gall bladder 
and the envelopment of this viscus by the 
omentum playing its usual protective r 61 e 
This probability became a certamty within a 
few hours, showing the rapidly progressive 
nature of the pathological process with which 
we were deahng, for some 20 hours only had 
elapsed smce the first exammation had dis- 
closed an abdomen m which there was no 
tenderness, rigidity, or palpable mass This 
finding mdicated at once that the gall bladder 
had become tensely distended and enlarged 
much beyond its size at the beginiung of the 
attack (when it was not palpable at all) The 
only possible explanation for these rapidly 
progressive changes was that they represented 
the result of the combmation of obstruction 
and inflammation occumng together m this 
organ and mdicating the presence within the 
gall bladder of a tension acutelj'^ increased to a 
dangerous degree The pathological process 
had therefore progressed to the stage when, 
accordmg to the rational treatment, it was 
considered safer to relieve the mcreased mtra- 
visceral tension by surgical mtervention than 


to leave its accomphshment to Nature m the 
hope that she would do this other than by 
gangrene and perforation Consequently the 
patient was advised that the time had come 
when operation should be undertaken as soon 
as possible To have deaded at this time that 
conservative treatment should be adopted 
would have appeared to the writer an indica- 
tion of lack of understandmg and appreciation 
of the pathological significance of this chmcal 
manifestation 

It was interestmg to observe the contmuous 
increase m the pulse rate, a feature which 
could not have been ignored as mdicatmg the 
progressive character of the pathological 
process however much the lack of other clmical 
manifestations might have tended to mask 
this progression As it was and, in the writer’s 
experience, as is usual, other chmcal features 
coiffirmed the behavior of the pulse as further 
indications that the patient’s condition was 
steadily becoming worse 

The findmgs at operation were exactly 
those which were expected, namely, a grossly 
enlarged and tensely distended gall bladder, 
thick walled, plum-blue m color and enveloped 
by mflamed and matted omentum Imme- 
diately on withdrawal of the trocar from the 
cannula inserted through the fundus to evacu- 
ate the fluid contents and so facihtate the 
performance of cholecystectomy, dark colored 
bile gushed forth, showing the great, and qmte 
abnormal, tension under which it had been 
impnsoned in the gall bladder Here, then, 
was a case of such severity that obvious mter- 
ference with the blood supply occurred within 
24 hours — no hollow muscular viscus will 
become this color except as a result of mter- 
ference with its arculation, for mflammation 
alone does not produce this type of change— 
and yet no stones were present Such a case as 
this affords as defimte a proof, from the 
pathological standpoint, of the fallacy of the 
theory advanced by Denton that mterference 
with the blood supply is due to pressure on the 
cystic vem and lymphatics by an impacted 
stone, as did Kreider’s work on anatomical 
grounds Moreover, the pathological condition 
of the gall bladder disclosed at operation provided 
ample evidence that the clinical manifestations, 
on the presence of which the decision to operate 
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*xu mait kcd Urn inUT^eitJ corrrrily €S 
indictilni Uie ainscUiUiy tj immr^ialt tprra 
llcw The Uct that gingrcne of the fondal 
mucDn had ocnamd In a abort ilrr^ alter 
the ocuet of ajiDptoma Indicated the 
pfttbofeiglcal pcocoa iraa npidl) ;»ogrtMl\-B 
and there leema little doubt that CQttamili\t 
treatment would ba\-c failed to prevent tu 
further progr ca alon by o\'erctrniing the ob- 
atroctwQ a^ thus «Qe%dni the increawd 
lntra\*Isceral temlon bj- aJlowmg escape of the 
contents through the cjitlcducL Tbereaoltof 
thb failure would have been an mcreadog 
amoont of interfcreoce with the bkrad lupply 
doe to locrcaaing IntraNdaceral tenskn leaafog 
to a ipread of the gangrene to Involve the 
entire tblchnm of bladder wall, with 

aahsequent perforadon and extravasatioa of 
iU coDtenta. Thu catastrophe toward which 
the patient was being led rapidly tr\ the awift 
progress of the Icalcni was, and coolJ only have 
bee^ averted by tirrtdy aurricaJ Interveotfcm. 

The increased white cw count with a 
pol>‘iacrrpb 3 nodear kncocvtoib indicated that 
thw wia present an Inflammatory etenent In 
the pathomcal Mon for obatmctlon alone 
would be tmiiket y to be responsible for soch a 
duutge hi the blood picture The local biflaoi 
matory reaction, as shown b> tnlcroaco^c 
czaminatJon of t^ gaD bUdder was of a mBd 
degree probabl> leu than mkht reasouablv 
hare been expected in view of the white cell 
count- Howcntt there U no doubt that the 

E inflammatory reaetkn u indicated 
letrcocyte count does not always bear a 
• piopjrtionale relalioiuhip to the 
amount of loi^ reaetKW which may present 
Because the mlcroscopfcal findings showed 
only a ndld degree of acirte infiammatloa to be 
present inflammatory exudate could have 
played but a mmor rdle In augmenting the 
visceral contents and so leading to the increased 
tenxua srhich devdoped within the gall 
bUdder It ta reasonable to assume therefore 
that this feature was cblcflj doe to the traasu 
datlon of fluid mto the lomec consequent 
upon the coin pr ta skms of the bleed veis^ in 
the wall by muscular spasms. In support of 
this aisimption the agonv suffered by the 
pwtlent bore tesdmonv to the Intenslly of ibe 
muscular spasms of the gaD-hladdc wall and 


be emcnenced so Uttlc relief In between the 
coUc ilhe exacerbations that it seetoi probable 
that the musculntnre had passed Into a slate 
of tonic spasm upon which cknlc ■parmi vere 
sopcfimposcd from thne to time Tlw cone 
ipJmding sevTritv of the vascular comprewiem 
could readily have resulted in copious tnosu 
datioo of flidd from tbe co ngest ed submucosal 
and mucosal veins and capillanes. 

Ai Rutherford Morison poinled out many 
years ago the more bOc the gall bUdder 
contains when obstrudioci of Its outlet occhts, 
the more rapid will be the progresa of tbe 
petfaologkal changes whl^ fukrw as a 
CDfrespoodingi} smaller amount of exudate or 
Iransisdafc will be suffident to Increase the 
lotravtscrral tensren to an abnonnal degree. 
The rapidly pcogresehT character of the 

K lbologlcaf chan^ in tbe p resent case 
Gcallng that the whole LhJcJtom of the wall 
would soon have become gangreoouj bad tbu 
tennlnalfon not been forarUlM bv operatloa 
andertaien only 14 hours after tite onset of 
tbe attacic, sapports Morbons contentfan 
tmee the fluid found In the gall bladder at tbe 
tlmeofoperaboo was frank]} blLooi ho e ev er 
moch its origtoal appearance or ph>'slcal 


characters might hare been altered by uirdatc 
or transudate from the mocosa, a fact tnd>- 
cating that much bde was already present In 
the g^ bladder when obstruction ocenTred 
for no bBe could hare entered It from the 
coDuooD dnet once this had taken place 
Whfle the writer considers cboletyilectDjnr 
preferable when operating upon a patient with 
acute ofcatructire cboiecystiUs If IHs ptoce- 
dure fa not cootramdjcated by the preaence of 
some general or local coodiUon j'rt it should 
be remembered that the danger attending the 
prcseocc of Increased Intravistttal tenskai can 
be averted through relief of this tension bj 
dmlecystestotuv (thli procedure imitating 
Nature’s drastic and dangerous method ci 
rebevuig It by perforarion through a gan 
grensus area) and this comparatlvd) tinipie 
operation is here warmly commended to any 
hjcrperlenced surgeon Into wboae hands ooe 
of these patients should charxe to fill— as fa 
bound to happen from time to tune. The 
operatioa of chofecvstectomy U fraught with 

many po ten tian del for serfoos difBoJ ties, and. 
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until a surgeon is suffiaently skilled and 
experienced to accept such responsibility, it 
should always be done under the supervision 
of a senior surgeon To arrange for the pres- 
ence of such a supervisor is not always 
possible and m his absence the surgeon who 
has not yet reached this state of operative 
profiaency would, under these circumstances, 
be well advised to remember that a living 
patient mth a drained gall bladder is infinitely 
preferable to a dead one with that viscus 
removed 

Case 2 Mr W L S , aged S7 jears This pa- 
tient was first seen at his home on ^larch 20, 1941, 
suffenng from an attack, of biliarj’ cohe The only 
sign of note i\as a tenderness o\er the gall bladder 
area, the temperature arid pulse being normal He 
gave a history of having had a somewhat similar, 
though milder, attack only once previously and that 
about 6 w eeks before His digestion had alw ays been 
good eveept for occasional flatulence which had 
never caused him suffiaent distress to seek medical 
advice He had never been jaundiced Under 
conservative treatment of rest m bed, an ice bag to 
the gall-bladder region, a fluid diet and control of 
pain by opiates, the attack subsided, the acute pain 
disappcanng within a few hours and leaving in its 
w ake the usual soreness in the right upper quadrant 
By April i he was feeling quite fit again On Apnl 3 
he was again stricken by bihary cohe and when seen 
he appeared to be having a more severe attack than 
that from which he had suffered a few days pre- 
viously In addition to a marked tenderness over 
the gdl-bladder area some ngidity of the abdominal 
musculature in this region had made its appearance 
No mass was present The temperature was 99 
degrees F and the pulse 84 He was advised to enter 
the Cottage Hospital for observation On admission 
some 2 hours later his temperature was found to be 
g8 degrees F , pulse 88, the urinalysis was normal, 
but the leucocyte count was 20,000 with 83 per cent 
polymorphonuclears Later in the day his tempera- 
ture rose to loi 4 degrees F and his pulse to 100 At 
this time he was actually feehng better, for the 
severe pain had passed off and examination of the 
abdomen revealed less tenderness and rigidity than 
when first seen earher in the day and no abdominal 
mass was present He had a good night and by 
morning his temperature had fallen to 98 4 degrees 
F and his pulse to 80, while his leucocyte count had 
fallen to 15,150 with 66 per cent polymorphonu- 
clears By the third day after admission all signs 
and symptoms had disappeared and he was feeling 
well Cholecystography the following day revealed 
a poorly functioning gill bladder containmg stones 
When the patient was told of these findings and 
informed that operation would be necessary at some 
convement future date for the cure of the condition, 
he wished, for economic reasons, to have the opera- 


tion performed as soon as possible It was under- 
taken on April 8, under general anesthesia, the 
peritoneal cavity being opened through a Kocher 
subcostal incision The wall of the gall bladder was 
thickened, edematous, and reddish in color and, 
although the viscus was distended, it was not tense 
Several old, string like omental adhesions were 
present, but the omentum itself, although Ijnng m 
close proxirmty to the gall bladder, was normal in 
appearance and uras making no attempt to envelop 
that nscus Edema was also present around the 
cvstic and common ducts The common duct was 
not dilated nor was its wall thickened and so there 
appeared no indication for opening it Cholecystec- 
tomv was performed and the gall bladder was found 
to contain multiple small, facetted calcuh of the 
mixed type The patient had an uninterrupted 
convalescence 

Microscopic examination showed a diffuse edema 
of all coats A feature of the histological picture was 
the large number of mononuclear cells which were 
present throughout all laj ers but most abundant in 
the submucosa In this layer numerous polymor 
phonuclear leucocytes w ere also to be seen 

This case was chosen as representative of 
the t5'pe m which the indications for opera- 
tion, as outhned previously, did not develop 
during the attack and it was therefore unnec- 
essary to operate at that tunc In this respect 
it forms a distmct contrast to the first The 
important point, however, is although opera- 
tion in eacli of these two cases was imdertaken 
at different stages of the disease, both patients 
were dealt with according to the prmaples of 
the rational treatment so that the time of 
operation in each case was deaded essential^ 
upon a knowledge of the pathology and its 
correlation with the symptomatology 

When the provisional diagnosis of acute 
obstructive cholecystitis was made on the his- 
tory of bihary cohe and the physical signs of 
tenderness and rigidity over the gall-bladder 
region together with some increase in the pulse 
rate and temperature, the patient was sent to 
hospital for further observation The white 
cell count taken shortly after admission was 
interesting as it was higher than that in Case i 
although clinically the patient was not nearly 
so ill— a fact to which reference will be made 
later 

Later during the day of admission, when 
the temperature rose to 101 4 degrees F and 
the pulse rate to 100 beats per minute, any 
temporary progression of the pathologicd 
changes which these findings might have rep- 
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rejeuttfd wu not confinacd bj Hmtrwl »T<TT>t 
nition for both the tcodenMi tnd ri^lhr 
»CTc Ie*» m*xted tod the pain hid dunlniihci 
Rnkdn; that Uns cbnkiu lrDpro\'nDn)t nught 
hivt been due to the opUte* admuiktered ibe 
effect of which wis to maik a pf o g r enioo of 
the patboloeical ptoceu, iJk aitatet tf t 
tbit mca at iMt lima De\'ertheleM kd to Uk 
CD nchnioo that e^xo if the lealon wu pro- 
grudve It bad not ^-ct reached the atage a ben 
an immediate operallcm wu to be regarded u 
oecetiaiy to rd}e\T locreaaed lotraviacrral 
teraloa, to other wordj the diaeaae wu atOI 
In the *lige from which iMntan««o recover) 
taket pla« in the majont; of caica aod wt 
coold reat aecore in the knowledge that the 
patient • dlnlcal manifeatatfema were not p0 

S tracing a coady decepdoo upen ua The 
[lowing mofnlng b\ which tbae any effect 
of the o^tei opon the dl.alQd maoifcatatlona 
coald be diaregardedy aD tlfoa aod s)'mptQ(na 
ihcrved fjoprove a teat (bdi^og a drop in the 
nmaberof Incocytea to tj ooo) oncu^akabl) 
pointing to a retrogeearioa of the pathological 
changea. This facoeableccrurvecoadoued and 
tbe patient aooo became completel} free fraoi 
•ymptoma. Una the iodicttloa* for launedi 
ate operatloa which aomethDea develop in 
acute ohatntctlre cbolecyaUtia and for which 
we most ahrai'a watch carefuQv did oot ap- 
pear lo that w question of sacti an operatim 
did oot arhe in tha case 
The furglcal Intenrodon oecetsary for lh« 
ultnnate core of the condtJOQ wrold have 
been dela>‘ed for a greater length of time than 
It waa, to aDow of a maxim tl retrogrcaatoa of 
the patbologiad changea In the gall bladder 
had it not been for iia expresa wish of the 
patient to haNT it done u epdekiv u poaifble 
whBe he wu fdU In hofpitaL Pertormed when 
It was, the operatioQ pronded an laferoating 
opportunity lot proring the correctoeo of de 
doctkma, and dedikma made coeaequeol 
thereon petor to operation In the light of the 
prinaples gr u rr ^lny tbe rational treatment. 
In the fint piacetbe edematena and thick 
cued wall of the gall bladder confirmed oor 
opinion of patbolcigkal ebanget in thia viacni 
u ha\mg been tbe cause of tbe patient a Dl 
DOS, bat tlrf dlnlcal diiappearance of Op- 
toma, attodated with tbe finding at operation 


of a ptathre nnninflamed omentum ij-ing ad 
Jacent to tbe gtU bladder led one to condode 
that theK patbologKal changn were then in a 
procaa of retrogrearion. although anffidcol 
time had not >Tt elapsed to allow of its coco 
pletion This opinxm wu confirmed later br 
mkxoacopkal rrairdnattoo of tbe exdscd gan 
bladder However the moil atrbdng feature 
about tbe viacoi wu that, though dotended 
h wu not tenae indicating that there wu no 
obrtruction preventing tbe escape d hi coo- 
tenta through tbe <^etlc duct That obstroc 
tioQ fraj present in the early part of the 
attack wt know for the biUarv colrc whkh the 
patient expetienetd wu the result of Nature i 
effort to oiercoroc or remove it Thus one 
deduction to be drawn from tbe pathological 
procesa u It presented itarU st operatioo, and 
corroborating that made on the dinkal And 
Inga prior to thb event b that tbe obstruction 
wu rellrred W natural means before the stage 
wu reached that pelhologkally resulta in en 
Urgetsent and tenae distcatson of tbe gall 
bladder and that dlniciliy la Indiated b> tbe 
<le\*elopinefit of tbe palpal ntaae wUefa roo- 
atiiales the most itnpor^t indict tioc for lia 
mediate opera&oc to relieve the increased 
latravisreral tcnsioa and ao amt tbe more 
aerkma terralnarioos of tbe dlseue The ques- 
tion naturally arises did the gall bUdder 
reach this sta^ but could oot be detected oa 
palpatiOG? It done ao then tbe progres- 
sion of tbe patboloficaJ changes which the 
attainment m this stage implies vuuld ccr 
tainly have riven rise to tbe devTlopeoent of 
other inarasngiy severe signs and ■)’mptomi 
surh u broetting rigidlt) a continuous in 
otasc in tbe pulse rate and a detericratloo of 
the patient a aeneral condittoo none of which, 
hon^TT made Its appearance It might be 
aUted here that oo c^bt there are aocne cases 
in srfajch the gall bladder is situated ao entirelv 
onder tbe Cm that even when it bu reached 
the stage of groa enlar g ement here referred to 
Its fus^ portion docs oot project sufficiently 
berond the Dm margin to be detectable oa 
pa^tkau In rich cases, howerer a mass will 
atfu make Its appearance and aJtbou^ due to 
the omentum enveloping tbe gall bladder in 
its endeavor to cidude this pilbologlad vis- 
cua from tbe general peritoneiti cavitj jetlti 
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J5» 


direct rtUtlon lo the fj-mjxtonuUolotjy Heuer 
for eiUTipIc *ut« “A itodj- of the relation 
•hip bettreen the dmIaU •jumtomi of acute 
cholecjititis and the patk)k^ coune of the 
inflammtfoTTpfOctMio the bladder ibowi 
that there a do direct paraDcfism between 
them— lo other wordi, that the dinlral lymp- 
toim exhibited by the peticot do not give any 
cerUin Indlcatioia of w cDurie of the pMtbo- 
logic proceaa b the gall bUdder— whether lha 
be toward reftitotloo or toward gangrene and 
perforation TWi bebef acc^ted apparent!) 
a» It b b% manT aargeoto- U respomlblc for 
much of the confoaion wfakb gt the prta- 
eot time regardin* the Ireatioent of ihb con 
dltloa, for 11 thb belief were correct, it would 
naturally be Impossible to know what are the 
chalcal gamUestiAloctt which li»£cate tha t 
operation should be perfonned if the progrea- 
tiao. of the disease to iu anre seriona tennloa 
tiooi b to be prerented, with the result that 
we would hate no rmraJM br which to deter 
mine whether or not, or when, it tbouid be 
aodertaken to accomplish thb porpoae But 
thb confojfoa shoold not exbt for it b baaed 
upem a wrong membe aioce as IDuatrated in 
poitKoUr b) these 3 represextUtU'e caaea a 
>'ei7 dbtinct paraDeIbn) oaualty does exbt be 
t we en the p&toolop and the aymptomotology 
and becnoK thb b ao the rflnlral raanifeata 
tlona which indicate the need for operatloo 
are definite and recDciibahle and ha%'e already 
been described by the writer HemTver it U 
ob\-kiui that thb parallefaam can only be db' 
c e nred U the pathological proceia b under 
stood and coQTcndy faQure to docem it im- 
fdlea a of thb oodentanding 

It hai b»HTi the hnmbfing espcricnce of the 
writer on ococatoas to find that recoostdera 
nf m rilsgnfttb hasprovTdthbto 

be due either to Igncrtnce of the undetl)-lng 
Icsioa or the fj’mptomatology or to failure or 
of care to have obsentd or eialcated 
properly ooe or more dinlcal manifestations. 
He believes that shnflar shortcomings on the 
part of others arc bxgdy respoolible for the 
piadngin the "atypfcaJ ^category of mans of 
tb; cases of acute cholecj-stitb reported as 
such. 

WTsere soch cases u these baie been report 
ed there do not seem to have been any at 


laspti made to explain what are consitbTTd 
to be dboTpancles between tl^ extent of the 
pathoJogIcaJ changes and the ij-mptomatol 
og> In fact the attitude asuahv adopted has 
been to regard tbem as locxphcahle vagaries 
ofNattire However the wntcr bellcm that, 
in man) cases, they are more apparent than 
real and offers the following dlsauidoQ in sup- 
port of hb opfnlon. 

The gaQ bladder b a hoQow moscular vbcos 
and sudden obstnictlon of Its outkt b the 
stimulas which caosea its mutriited to 
contract forcibly in an effort to ovcfcotoc the 
obstruction th« foitihlc coolractfoos of the 
unstnaied muade giving rbe to bOiary inTw 
Should the obstruction be teOtved si for ej 
ample b> the extraslon of a stone into the 
common duct or b> Its ialBag back into the 
gaO-bladder cavity the stimulus causing these 
forcfhle contractioas is removed and th^ wiD 
cease no further dinlcal caaglfesUtions nuk 
tng their appearance If on tlx other hand, 
the obetmetioa b not relieved, theo after a 
p rol ong ed and Intense effort over a variable 
period eihaostloQ of the moscular waUs will 
follow the violent sposmodic contractioas 
d)«ie and rehef fnwn se vere pain resnlts 
and (Jdi ta sptlt th fad tkaJ lit geff bhilder 
is siSJ obsOmUd Hhes aente Inffarnmatioo b 
sopcradikd to soefa an obstructed gall blad 
dtf then the mtravbceral tcniinn begim to 
increase brmglDg hi its tram the pathoMlcil 
changes which luve alrcad) been descrued. 
Henez there can be a stage In acute obstme 
live cholecyitllb In which the clasvkal severt 
p^ b ahMt and the patient cxnseqoentiy 
feeb belter yd ikt toUchfy is trtprssi-*- 
Tbb stage tnav last tor hours or oiys before 
gangrene finally to p er v e oea, depending opoo 
the rapidity of Inactse of the fntravisiral 
temion but dunng tha time Uk iitiadtd laS 
hloddfr bfcomt faJfaUt (U it has not tl* 
read) done to before the cessation of the paJa) 
and thus lodlcale deariy the prutieulrc 
nature of the pathological process. TiaSsitek 
4 tiirt can txid u a furtMer coftni rtassn ftr 
tdcmni o^craiian trUMavi deUy »nct tki taM 
Uadder has became paJpeiU. 

Vthtn gangretjc ocenrs, the nerves in the 
wall of the gall bladder snare thb fate sioeg 
with the other tbiues. Dead men tell no 
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*6o 


lurr for il contAUU the tironctHn ireplkubn 
lhat attempt to outline • rallona) treat 
meat Is foadoocncd to ftHore and In addition 
teudi to dUcourase Mm ttill further by gl\-ing 
the Im pr ea^ten, as pcrtorbing as U U lixronrct 
that tte aobjcct b one beset with huunnotiDt 
able dlfiknides. 


SUJQiAtT 

1 The patholog> of acute obstructive chole 
cTftltis and the prinoplea governing the ra 
Uooal treatment of thli coodiljoa are de 
icrfbcd briefly 

3 Two r e pres e ntath-e cases of thU disease 
are presented and dtscutaed in order to (a) il- 
lustrate the practical af^catkn of these p^ 
dplcs to the lodlvldua] esse and (b}ibcnr bowa 
knowledge of the patholorical process oxabtes 
the obsentT to comlatc It with the svmpto- 
znatokig} iikI thus to follow dearl) the prog 
rcuof acase 

3 Atteotioo is directed to the atatemeot 
often encountered (n the Uterature that la 
disease there is often no direct relation' 
ship b e t a ee o the patbolog) and the aympto- 


matoloR} Certain points are dlscuoed to 
ahoar that In man) cases inch discrepaaoe* o 
may appear to exirt between these two ucecl* 
of the disease art readQy capable of erptana 
tloo ConicqDenll> this stattmenl is coniW 
ered crrooeocts and mention Is made of Ui 
harmful effect upon the surgical teaching of 
tUa dfscaie 

4. The Importance of the dctekjpmsnl of a 
tender, palpable mass in the ri^ vpper quad 
rant cu the abdotocn daring the cenrae of tlx 
disease la again emphasised for the crtidsj 
ngnlficaiMT of tbu omlcal ilgn retoaim unal 
ttted no matter to what extent apparent Uck 
of tx>nflnnaikin by other signs aid syraptoou 
may seem to deny Its Impo^ 
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CHANGES IN EXTRACELLULAR WATER AT DELIVERY 
AND IN THE PUERPERIUM 

LEON C CHESLEY, Ph D , and JANET M BOOG, M D , Jersey City, New Jersey 


I T IS well knowTi that normal pregnancy is 
accompanied by a progressive gam in 
weight of the mother which is two to 
three times greater than can be ac- 
counted for by the growth of the conception 
product \^^len this total weight gam is less 
than 20 to 25 pounds, the mofiier usuall}’^ re- 
turns to her pre-pregnanc}' weight early m the 
puerpenum (Waters) Associated with this 
puerperal weight loss there is characteristi- 
cally a diuresis This has led to the inference 
that m pregnancy there has occurred a hydra- 
tion of the maternal tissues, and that after 
dehvery this water is mobilized and excreted 
In a preinous paper (3) we have shown that 
normal pregnant women do gam an average of 
9 to 10 pounds of extracellular water, exclusive 
of that m the conception product Individual 
cases vaned widely, and under salt restnction 
the changes m volume of extracellular water 
were markedly aflfected 
In the present study we have determined 
the changes occurring m the volume of extra- 
cellular water dunng dehvery and the puer- 
penum, and correlated these changes with 
changes m body weight Inaden tally we have 
made observations on the distnbution of 
thiocyanate as between maternal serum on 
one hand, and cord serum, amniotic fluid, 
placental tissue, and rmlk on the other 

MATERIAL AND METHODS 

We have descnbed elsewhere (6) the de- 
tails and hrmtations of our measurements in 
pregnancy of thiocyanate-available water 
(roughly equivalent to extracellular water) 
Bnefly, on the assumptions that sodium thio- 
cyanate IS confined to, and evenly distributed 
m, extracellular water, one can calculate the 
volume of that water by dividmg the serum 
concentration of thiocyanate mto the amount 
of thiocyanate in the body 


In measuring the thiocymnate-available wa- 
ter, m the present study, we proceeded as 
follows Normal patients m early labor and 
with intact membranes were weighed and 
given 1000 milligrams of sodium thiocyanate 
intravenously AH unne was saved until the 
time of delivery, in order to determine the 
renal excretor}-^ loss of thiocyanate Imme- 
diately postpartum (minutes) a blood sample 
was taken for analysis, and a second 1000 
milligrams of sodium thiocyanate was injected 
Four hours later a second blood sample was 
taken, and the postpartum urine collection 
ended On the 6th and loth days postpartum 
the patients were weighed, and the measure- 
ments vere repeated The determination of 
available water was usually repeated again at 
6 weeks postpartum On all of these occa- 
sions, blank blood samples were taken before 
the injection of the 1000 milligrams of sodium 
thiocyanate, and blank urmes were collected 
over a known period of time pnor to the test 
Four hours after the thiocyanate injection, 
except for the antepartum measurement, 
blood samples were taken and urine collections 
were ended 

All of the ammotic fluid was caught and 
measured, and the concentration and quan- 
tity of thiocyanate therein was determined 
The blood loss was measured, and the fetus, 
placenta, and membranes were weighed The 
concentration of thiocyanate was detenmned 
m the cord blood and in the placental tissue 
The last named measurement was paralleled 
by the deternnnation of the total water con- 
centration of the placenta (by exsiccation) 

In the placental analyses, the cord and sac 
membranes were removed, the stagnant blood 
was gently pressed out of the large veins, and 
the placental surfaces were sponged dry The 
placenta was then cut, pie-wise, mto thirty- 
seconds Every fourth sector was taken for 
the water and thiocyanate determinations 
The membranes were stripped off and the 
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piec« were fioclj minred together with id*- 
•Of* lod tbeo fnnjnd with t mortar aad pe*- 
Ut. Total water was dete nnined bt 
oat welched quaatitiei of prouud tisaue In thin 
laim on watch gUasei, and then dniog to 
coiutant weight at a temperature of about 
90 degree* C. For tHoo'ariate determination, 
crouftd tinuc wai extracted for *4 hour* with 
nine time* it* waght of o.g per cent aqaeotts 
•odium chloride. Proldia were then preopf 
tated with 50 per cent tnchloroacetlc a^ 
added In a i i ratio (bs \'oltttne) Thiocyanate 
wa* then determined In the filtrate 

The te*t* were not completed if the patient 
ddrvered In leu than 4 bow or more than 14 
hour! after the initial thloc^wnate injection. 
We excluded patxnts thawing blood 7>re*<®rt 
cIc^Tition* at any time or developing febrOo 
morbldStv In •omc caac* patlenu were ei 
daded becatae they received Infusiaii*. WTien 
accurate coOectKins of amnkiUe Bald and 
Uood Ion were tut made the tert* were dla- 
carded. Alao padenti baMns aJanorrnal de 
Uveriei were txdoded Anertheala was mini 
mal and asaally conaiAed of gas and oxv'gea, 
often with ether In order to fulfill aH of there 
CDodidoRS, wa were able to finUh the text* on 
onl) abent one foorth of the ca*e> begun In 
an, complete studies were mode U3 idpatreou. 
In an a^tknal 14 pntient* we mcaiured the 
puerperal losae* of water by dctentunlna (he 
exteaceflolar water imrocdialcly after ddiverv 
and again at 6 di^ and at 6 weeks post 
partum 

Thiocyanate wi* determined In duplicate 
in serum, urine amniotic fiutd, mQk, and 
placental filtrate* b\ a photoelectric method 
described cUcwliere (4) Cbloriexs ayatal 
fihrate* were made from urine anuuodc 
fluid and milt bs adding an equal volume of 
10 per cent aodfom tungstate aolatioo con 
taming about s per cent of scruin protein, fol 
lowed W eight \-oJQme* of twelfth oormal sul 
furlc acid. 

CaicMlalltnj In the first mewureroent of 
a\-ailable water the senim cooccotrition of 
thiocyanate was divided into the qoantlt) of 
thiocjmite left In the bod% (butial icoomflU 
gram* nunui the tinnarv low) Thu* In adiU 
tton to the mother* extracrDolar water the 
antepartura ewa i nre me ut Indode* (1) tbe 


available water of the fetus and placenta, and 
(a) a s'arlable amount of arnnkitk flmd dc 
p«»dliig upoQ (a) the time elspred from the 
thioo-anate injectioo to dcllrerj and (b) the 
volume of amniotic fluid. 

In fubsequent tneas m et uea u of available 
water the calculation wi* somewhat more 
cwnpCcated. The urinar, los* of thioomate 
residual from prer-iou* test* wa* determired 
over a 4 boor period just before the new In 
jeetbn. This was atrutned to coutinoe in 
the same magnitude daring the 4 booii after 
the new fajeetJon and was rehtracted from 
the total thioevanate loss dunng that period. 
Thiocyanate wa* determined m the blank 
•ennn taken just before the fa;cclicn, and 
again In the sennn taken 4 bouis later The 
rise in serum thiocyanate wa* then divided 
b)to(tooo milligram* minus corrected urmary 
loss of thiocyanate) Se r um thbeymnate was 
determined in both tbe blank and tbe test sen 
indcpeodeDtly and the nti was checked hr 
using tbe blank to oblab the “enter fcttlsg 
(or Enlv-a photoelectrK colonraetCT 
by reading the test seroro dlitcUy There two 
wav* of neasoring the rise In sen u n thlo' 
ey'anale ahray* cbedied very closely 

uemn 

The data for the first r6 care* are sum 
maiued m Table It* It will bo reen that tbe 
major deorases in weight and in available 
water occur at deliverv and in the first 6 dap 
postpartum.* (Care 6 doc* not con/onn to the 
rule. In that she kut no water In the eaiir 
poerpcrlum. However she had been on a low 
■alt <hel for nrere than a mouth before de 
nven ) From the 6tb to the loth davs pod 
partum the weight drop* only slightly whDe 
the avallabie water remains etseutiallT tm 
changed,' Tbe change* between the loth day 
and 6lh week postpartum are variable but ta 
an cases further loo of water docs occur 
There see m* to be no corrOabon between the 
total weight gain In pregnancy and the water 
and wetgnt 1^ m the puerpcrlunr Thii b to 
be expected, nnee all but one of tbe pattcaU 
bad normal proportion* of available water 
antepartum the one eiccptioa (Care 4) bid 
an extracellular water vorumc only slightly 
iJbove the upper Itemts of oonnaL 
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TABLE I —THE CHANGES IN WEIGHT AND IN AVAILABLE WATER DURING DELIVERY 

AND THE PUCRPERIUJI 


— 

Weight In pounds 

AN'allablc water In Utew 


■ft eight, In kilogmns 


C»w - 

Age 

Para 

Before 

prtg 

nanc> 

1 

Gam 
in pres 
nano 

tLp 

0 

da>'S 

PP 

0 

daji 

m 

PP. 

10 

da>*B 

T 

wks 

o-p 

0 

dA>’S 

m 

daj'S 

m 

’’tf 

wks 

I 

23 

1 

oS 

99 S 

38 

jS 52 

17 04 

23 56 

14 SI 


S 73 

47 S 2 

45 88 

45 33 

45 32 

3 

34 

I 

laS 

131 5 

33 

22 70 

21 36 


16 I a 

IS 45 

68 86 

63 78 

60 91 

SO 77 

6r Sa 

A 

0 

113 

320 0 

■ 

18 23 

26 73 

IS 40 

14 la 

13 87 

59 30 

S 4 93 

SS 91 

54 SS 


4 

ax 

0 

134 

13 S S 

■ 

26 po 

34 50 

19 25 


16 87 

70 6s 

6s 85 

62 so 

62 so 

60 23 

S 

? 

zzo 

rz7 0 

ao 

19 40 

18 50 

15 16 

15 43 


■ SO 31 

SS 83 

S 3 41 

S 3 18 


6 

**0 

0 

1 zao 

1 140 5 

3 S 

IQ tS 

i 17 13 

j 27 87 

1 17 44 

IS 4 S 

1 

1 70 34 

66 32 

1 

1 64 66 

63 86 


7 

IS 

0 ' 

io 3 

J07 0 1 

13 

18 oS 

18 10 

16 ao 

1 

j 36 8a 

. 

IS 33 

SS 33 

51 03 

48 64 1 

48 64 

40 54 

8 

aa 

in 

loS 

119 7 

37 

28 84 

18 07 

1 

15 73 

, 1 

16 17 

34 oa 

61 59 ! 

1 

S6 84 

1 

55 45 

54 43 

56 82 

9 

18 

0 

134 

X 53 0 

34 

24 03 

33 77 

19 4 S 

19 97 

■ 

76 36 

71 44 

60 32 

60 SS 


10 

? 

ISO 

ISS 0 

ao 

24 00 

21 73 

28 45 

18 40 

17 70 

77 50 

73 05 

70 91 

70 4 S 

71 36 

II 

39 

0 

tia 

xao 0 

B 

19 94 

28 43 

15 41 

15 48 

14 47 

60 45 

S6 07 

SS 45 

54 54 

SS 91 

13 

27 

0 

300 

104 0 

IS 

27 58 

15 63 

13 91 


33 68 

53 37 

48 4 S 

47 27 

47 27 

44 SS 

13 

31 

0 

US 

13a 5 

34 

32 33 

19 30 

16 66 

16 36 

14 93 

67 73 

61 88 

60 a3 

60 23 

59 09 

14 

27 

0 

zoo 

vS s 

15 

18 z6 

16 48 

14 14 

■ 

ri 77 

53 39 

48 45 

46 oa 

44 77 

42 06 

15 

n'l 

103 

II6 0 

34 

ao 48 

17 95 

15 02 

■ 

23 87 

62 16 

55 SI 

S 2 73 

52 73 


16 

18 

0 

laS 

135 7 

26 

aa 69 

20 51 

18 IS 

27 83 

16 38 

70 00 

64 S 7 

62 36 

61 70 

61 36 


A ^teparlnm p p pojtpaxtam. 


The loss of available waler at delivery A 
detailed analysis of the dehvery los§ of avail- 
able water is presented in Table II, without 
taking account of water of transpiration We 
amved at the “calculated loss of available 
water” (columns 2, 3, 4, 5 and 6 of Table 11) 
from the followmg considerations When 
available water is c^culated, one divides the 


serum concentration of thiocyanate into the 
quantity of injected thiocyanate remaimng in 
the body at the time the serum sample is 
taken If the concentration of thiocyanate in 
the water at any site is less than that of the 
serum, then not all of that water is mduded 
m the measurement If, for instance, the con- 
centration of thiocyanate in ammotic fluid is 




























































































































































































45 per cent of the eo ncefl tntiop la the nu 
ter^ientm then 45 ^ orat of the tmalotk 
dmd TolaxiK U iodooed la the utepertum 
roeiiOTeinent of 4»x£UWe water the vol 
uroe of amnfoUc fluid U multiplied by the ratio 
coaceotratKm of thiocyanate In amniotic fluid 
conccntratlonof thiocy anate In maternal «mm 
The a%-aflablc water of the pUcenU wa* ca^ 
culated in the war from anaijica of the 
thiocy'anate concentratixi In placental tbaoc 
The blood Ion at (icD\TO waa mnlUpBed b) 
o^J7 to obtain the available water loti. 
(Obcrrt and Plan found that the water con 
tent of the while blood In late pregoancj 
a%Tra{:e*83 7 per cent- AD of the blood water 
intiaccllular ai well u cxtraccIIuUr b avail- 
able to thioCT-aiiatc acconime to CrandaU and 
\ndcnoQ ) The araHiblc water of the fetu* 
wai asaunied to be 30 per cent of the body 
wryjht thb aiHUned rohuw wai corrected bj 
multi^jing with the ratio 

concentration of Odoevanate in cord acruni 

concentrationof thiocyanate in mate nialiennn 


The calculated lota of avalUtie water at 
ddnrr) av'trtjes i 74 Ilten (j-So pouudi) 
which repreaentf 37^ per cent of the arenje 
weight low of 10 t ^amla. In iodlvidoil 
the calcnlateu Ion often doei not efaed 
^•ery do«ly with the losi as determined by 
difference tetwern antepartum and poatw 
tom ae aiur ementa. We are of the opinioo, 
bowr\TT that the calculated low taar be the 

more rd lahie becau* erro r* of *e>Tral n ondred 
milliliters could reault from small percentage 
enon In the meaiuremenl of a\wDible water 
r'olmnes a\Traging 21,000 mnilEtcia. In erJ- 
iimn 8 of Table II we bare p resented the d»- 
dtpaories between the calculated and n>ea*- 
Qied losacs In armlable water When these 
dficrtpaocics are related to the total \i3liinirt 
taeanired the percentage i% seen to be smaD 
enough a|ualiy to fall within the range of error 
of the teat (column 9) 

The range of error In the determination i* 
cociide^ to be about ±J -0 per cent The 
chemical meaiurenjcnt of the thiocyanate H 
accurate withm ± ijs per cent (4) orprobabJ) 
lincc dapCcalc octemunatiom weft re 
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TABLE in -ANALYSIS OF DELmCRY AND PUERPERAL WATER LOSSES 



Total weight 
of water 
lost pounds 

Water lost at 
delivery 

Water lost In first 6 days 
postpartum 

Water lost between 6 davs 
and 6 weeki postpartum 

Ratio* 

of 

water 

Co-c 

a p to 

6 weeks 

PP 

Puerperium 

ool> 

1 Pounds 

Percent 
of total 

1 water loss 

Pounds 

1 „ 

Pei cent 
of total 
water loss 

Per cent of 
puerperal | 
water loss 

i 

Pounds 

Per cent 
of total 
water loss 

Per cent 
of total 
water loss 

to 

wclffht 

loss 

1 



3 23 


7 6o 




pBB 


i 00 

a 

J 5 83 

13 g 3 

2 03 

iS s 

33 46 

3 

8B ^ 

X 46 j 


m 

3 00 

3 

0 04 

6 6S 

3 36 

52 8 

7 03 

30 2 

43 5 

3 76 

38 0 

s6 s 

6 83 

4 

31 PS 

16 71 j 

5 34 1 

2J 0 

31 40 

$1 4 1 

68 8 

3 7 . 1 

33 7 

31 a 

1 35 

5 

IMH 


J 07 ! 


7 30 

■■■ 

■■ 




I 15 

6 


4 54 

4 50 ; 

55 2 

Gain 
fo 7 S) 

B 

B 

S 39 

64 7 

MS 0 


7 


6 a8 

1 03 ! 

23 4 

4 15 

so 6 

66 I 1 

2 13 

36 0 

33 9 ! 

I 03 

8 : 

10 54 

S 86 

I 6S 

16 0 

5 14 

48 8 

jS 0 j 

3 7 * 

35 a 


203 5 

0 



a 75 


7 26 


1 


BB 

47 0 j 

I 47 

10 

715 

8 78 

4 oS 

36 4 

7 IS 

SI 0 

81 4 

I 63 

ni 

iS 6 

2 36 

11 

II 96 

8 66 

3 30 

37 6 

6 60 

55 a 

76 2 

3 06 

1 

17 a 

.3 8 

3 71 

12 

tl po 

8 «3 

4 18 

33 2 

3 74 

30 0 

4*3 4 

4 88 

37 8 

56 6 

I 01 

13 

15 73 

0 57 

6 16 

30 3 

5 77 

36 7 

60 3 

3 80 

34 2 

JO 7 

! I j6 

u 

13 06 

10 30 

3 67 

6 3 

mm 

36 6 

40 7 

5 78 

37 I 

SO 3 

0 86 

rs 

X 4 45 

8 03 

S S 3 

35 3 

6 41 j 

44 4 

71 0 

a 51 

17 3 

28 1 

I 06 

r6 

13 80 

0 03 

4 78 

34 S 

S .7 

37 4 

57 2 

3 87 

1 98 1 

45 8 

t 38 

Av of all 



3 80 


6 03 j 




i 



Av of 
complete 
c&ar* 

13 H 

■ 

4 03 

30 4 

5 74 1 

43 2 1 

62 I 

3 50 

1 

.6 4 

37 9 

2 62 


•Rmtlo cafcuUted from iMt amultonKWs ro«uBmnrot» of weight oiid nvoiltble water (see Table T) 


quired to check within o 04 milligrams per 100 
milhhters The injection of 20 milliliters of 
the thiocyanate certainly entails some error 
An error of i per cent would allow a deviation 
of o 2 milMiters in the volume injected 

T he loss of available water postpartum Tables 
III and rv summarize the puerperal loss of 
available water As already mentioned, the 
major loss in weight and available water 
occurs in the first 6 days postpartum This 
accords with Bray’s study of puerperal weight 
loss 

It is mterestmg to compare the water loss 
with the weight loss (Table III) in the hght 
of our previous suggestion (7) that normally, 
in late pregnancy, intracellular water may 
shift out into the extracellular spaces As 
Table III shows the weight of available water 
lost is greater than can be accounted for by 
the weight loss This would suggest that some 
of the water is sbU m the body, but is no 


longer available to thiocyanate, 1 e some of 
the water may have re-entered the cells 
% The average weight of water lost from just 
after delivery to the 6th day postpartum aver- 
ages 5 02 pounds ^ Bray has analyzed the 
puerperal weight loss day by day in 64 women 
By the 6th day postpartum the average weight 
loss was about 2 6 kilograms If we assume 
the same proportionality between weight loss 
and available water loss (i i 28) as found in 
our patients, the average weight of water lost 
would be 7 3 pounds in Bray's patients as 
compared with 5 02 pounds m ours If the 
same calculation is apphed to the data of 
Stander and Pastore who found an average 
weight loss of 2 3 kilograms m the first 10 
days postpartum, the water loss is found to 
be 6 5 pounds ^ 

From the 6th to loth days postpartum, the 
changes m extracellular water were msigmf- 
icant 
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TABLE n — FUrWElAL LOISXS Of EmtA 
CEiiut-ut WATEE i::t cxtrTO rare* or 
rKmsm 


-1 

C»nl 

ft: 


1 e«arp<nZ ««■ 


rhM«4m 

j StatS4ir4a 

Sfkr. 

.z;. 

Oahta 

1*0 

HHita 

r«uk 

raw 


ravvfal 

at 

tatal 



'*1 

0 

1 


~ 

- 

MS 

3 

- 



-! 

t M 

Sr 

- 


\ 

- 

" i 

" 

"i 





V 1 

(* 

1 

-1 

m 

■“■1 

k 

St 

r* 

- 

? 

- 


n 


a 

S' 

S A4 

M 

? 

1 •• 

1 >4 


Okt* 



» 


? 

rS 


1 n 

" 

' m 

1 

" 1 

H 

" 

u 

7 

HI 


- 

1 

“I 

m j 


- 

3 

04 

- 


1 m 

1 

1 

- 

M S 

•S 

7 

u 

w 


- 

< 

|S s 

A< 

“ 

3 

U« 

1 ^ 

1 

- 

- 

ta 

- 

l_!L 

M $ 

>1 

" 

'o. 

1 

1 

1 

44 





n 


- 

1 

1 


1 «a 

■ 



Si 


1 

r 

1 r. 



- 

- 

— 

A 

1 

1 

1 


U 

s> • 

1 - 


“,V 




1 ja 

- 

«a 

(S 



From tbe toth dar to the fitbwwk pojt 
partom^ all but i 3 ^ padeot* k»t extra 
ccDulxr vatcr often In tbe face of amaS gains 
in bo<^ wdght (Since many of the d weeks 
tests were doB5 in tbe patients bocucs we do 
not hare all of their weights for tha time ) 


Tbe arcrage wdgbt cf ettraccCalar water 
lost between the 6th day and the 6th wwt 
postparttnn was 3 28 penmds, or 35.5 per cent 
of that lost after dcliverr and ahmrt 26 per 
cent of tbe total wafer lo« from ^tot tate* 
partnm to 6 weeks poatpartom. 

Tic dtsIHhill** ef ihMjcmcU hetsrtn aw 
IcnwJ Wood end lit vnceptlan pndntL (/) 
C*ri imm-msitnul urmm The concentra 
tioo ol thiocyanate In cord serum was always 
less than that in materTul serum The pr> 
poTtkn ranged from 82 3 to 09_4 per cent, 
and a\etngcd 90.1 per cent all bat 4 vahies 
fell belsreen 86 and 9^ pet ceoL This acasds 
with tbe work of Lanctea and aaweiates, wi© 
compafed the coocentratioti of thbcyanite In 
aeiuui with the cooceatratioa in effusioiij and 
edema fluid. They fewnd that In the effuik* 
fluid the codceotration of thiocy'anate am 
aged 90 per cent of that In serum, with the 
prcrortioc rangiz* from 70 to 93 per cent (or 
f j x iu d ),og two extreme cues, the range vat 86 
to 93 per cent) They made nltrafiltraha cl 
serum, fa ricv and found that the o wwtp 
U atloD of thiocyanate in tbe olti^tTites vas 
Vns than that In aeram by about the sane 
proponioaaG^ They Uirtforo suggested 
that pftrt of the lUnoEsate was “hound in 
tbe aeram (plasma) In a later paper Rosen- 
baom and Larletei adduced evtd«tce for the 
exfstence of a Dpofd thiocyanate complex fo 
plasma and scrum. Such a complex irouid 
prevent the free iMosioa of thiocjVJiate and 
tbertfore (together with the Pr mnn effect) 
would prevent the establishment of e<nal 000- 
ccntratkns of thioeywte In serum (or plas- 
ma) and their ultnmtratcs la mv or is nhv 
Apparently this Upoid thioo’xnate compiei 
piwvnus tbe estabushment ^ equal coocen- 
tratioQi of thiocyanate oo both sides of the 
I^accnta. 

a PlacenialUtnt meitmelum Thecoo- 
ccntration of thsKyanate in placental throe 
ranged from 7 5 to 79.2 per cent of the coo 
centratloQ In the maternal serum (excluding 
one case In which the proportioo was unac 
CDuntabI) low at 39.9 per cent) The average 
proportion was j&Jo per cent 

The total water content of tbe placenta was 
very consistent from cue to case the range 
being S1.9 to 8j ispercent (nooecidoded) 
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Assunung that all of the placental thiocyan- 
ate IS distnbuted in the placental water, we 
find that the concentration would average 92 
per cent of that in the maternal serum It 
would appear, therefore, tliat thiocyanate 
freely enters the cells of the placenta, and that 
all placental water is “available” to thio- 
cyanate 

j AmmoUc fliad-matcrnal scrum The am- 
motic fluid thiocyanate concentration rises 
progressively with time, as Figure i shows 
While we do not have enough cases to decide, 
it appears that larger volumes of amniotic 
fluid show somewhat slower rises in thio- 
cyanate concentration (reasonably enough) 
Flexner and Gellhorn have studied the rate 
of exchange of water and sodium between the 
maternal circulation and the ammotic fluid in 
the gumea pig They found that the rate of 
water exchange was such that the ammotic 
fluid water might be completely replaced 
about once an hour, while the exchange of 
sodium went on at a rate fifty times slower 
In our patients, the rate of entrance of thio- 
cyanate into the ammotic fluid would be 
roughly comparable with the rate of sodium 
exchange in the gumea pig 
4 Breast milk-matcr7tal serum In 14 cases 
we have detemuned the ratio of thiocyanate 
concentration as between breast milk and 
maternal serum These ratios vaned from 
o 06 to o 24 except for one at o 52 Two- 
thirds of the ratios fell between o 14 and o 19 
In each patient the ratio was the same at 4 
hours as at 24 hours after the thiocyanate m- 
jection, and was the same for milk taken be- 
fore nursmg as for that taken after In those 
patients having determmations at 6 days and 
again at 10 days, there was no difference be- 
tween the ratios on these days We have no 
explanation for the relatively high ratio found 
m the I patient, who incidently was a poor 
miUc producer 

ANALYSIS OF STUDY 

In a study of the rate of gam in available 
(extracellular) water throughout normal preg- 
nancy, we (3) concluded that the total volume 
mcrease averaged about 6 3 liters (137 pounds) 
with wide vanations from case to case Of 
this, we tentatively assigned 1500 to 2000 


12 t6 20 24 26 32 3C HOURS 

I I t- J- t t I t t I I » -L _t 

TIME FROM INJECTION OF N*SCN TO RUPTURE OF ME MBRANES 

Tig i The relation beti\ ecn thiocyanate concentrations 
in amniotic fluid and scrum as a funcUon of Ume elapsed 
from the injection of thiocyanate until the rupture of the 
membranes 

millditers (3 3 to 44 pounds) to the concep- 
tion product, leavmg roughly 9 to 10^ pounds 
for the hydration of maternal tissues 
In general, the data of the present study are 
in accord with our previous conclusions The 
total loss of available water from just before 
delivery to the 6th week postpartum averaged 
6 06 hters (13 24 pounds), and of this an 
average of i 74 liters was found m the amni- 
otic fluid, placenta, and fetus (Tables II and 
ni) Table III shows an average puerperal 
loss of 4 22 hters, or 9 22 pounds of extracellu- 
lar water which had presumably contnbuted 
to the hydration of maternal tissues How- 
ever this average water loss is lowered by the 
mclusion of the additional patients shown in 
Table IV For the combined senes of 27 pa- 
tients, m whom complete postpartum studies 
were made, the average puerperal loss of extra- 
cellular water becomes 3 85 hters, or 8 30 
pounds As was pomted out in the earlier 
study (3), there is a very wide vanation from 
patient to patient m the amount of water 
gamed dunng pregnancy (and lost postpar- 
tum) One of our patients (Case 22) actually 
gamed extracellular water after delivery How- 
ever, she had been on a low salt diet for 4 
months 

This average of 8 30 pounds of water of 
hydration fnUs a little short of our previous 
estimate, but as we pomted out m that paper, 
the weight loss which often precedes the onset 
of labor may be associated with the loss of 
some extracellular water Evidence for this is 
seen in certam patients of a senes reported 
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cl*cirbm(7) Thcrcwereiipitientilnirhoin 
nwajumnenti of dtrEceDoUr witter h»d been 
ro*(Jc «t the 3fith to 37th week of jesUtJoo 
and again within a daj or two before the onset 
of spoQtanecns labor In all bot 3 of these 
there had occorred a kw in water and m a of 
the 3 ciccptioQi the gains were slight* 
SIn« the a\-erage rate of gain In av^able 
water in the hut 6 weeks of pregrianc) is 
abont sio mJHiliten per week h wtmid ae cm 
that the* pabents might hare lost from 600 
to 900 mimUters of water just before tlw on- 
Mt of labor Sneh a lots, added to the meaa* 
nred loMes deaerfbed In the presen t at^ 
wonld balance niedy with the estunated gam 
prerkKoly deacrfbeA 

As is dor from Table III, the tzia)or foas of 
water in the puerperiuni oemn In the first 6 
daj-a,' Indeed 60 per cent of the total poer 
peril k)» ocoiia irithlji iha time * (Since we 
nave not determloed the iTaUabte water after 
the 6th week poatpextom we are not oertafa 
whether further k»i ocenra.) 

Our interest in meuuiing extraceQular ws 
ter In pr e gn a n cy wu origtf^> stimulated b} 
a desire to aepame the water-gainers from (he 
protopUsm-gainera, among padestt who had 
shosra n ipid or ea rea t fvt a^ght ia o t me aU 
(6) IVe wrre not certain that ocr njeaiure 
meots alwa}a did this, ifoce the possibQitv of 
intraccDular water rctentron crokl oof be 
ehmioated and the teat difierentiated only 
be t we e n gain In esiraceOiiJar water and gain In 
soiMthing el* The puerperal weight losses 
fai the patients of the p ie s eu t aeries have tome 
rele\uice for this qoeaUioa 

It se cr i ' B improbable that water was re 
tafoed antepartcro in the celli of the normal 
pfri<-n n who were used m the present stodv 
unless such retenboopcrslsted beyond the 6lb 
week postpartum. The basa for tlds state 
ment U the fact that the weight of eitraocQ 
ular water lost In the poerpenum was always 
greater than the kai in the body weight This 
dfapontj soggeits that postpartum the cefls 
ma> gnhi water rather than lose It This 
might mean that antepartum the cdls had 
lost water to the eitraccllular space asogges- 

bon which we have previously offered (3 7) 
as a po^fble ciplanauon for certain obscivw 
futfi made to late pregnancy 


We can icnount for most of the oocnal 
weight gain of so to 25 poimds in ptegnaocr 
srhen we add the wdgy of eitracellalar water 
gained fn the matemiTtissues to the weight of 
the cooerpdon product TTk fact that tHi 
added eitracellajar water is lost In the poet 
perium accounts for W aters obsetralioB that 
patlenta with auch oormal weight pint un 
allj return to their preptegnancy wdghU by 
the 6th week postpartum. Patients with 
laiOT weight gates may or may not return to 
tbor prrprtgnancy wrigbts, dcpcodteg upon 
what constitutes the exciailvc gain. WTicntle 
eict*sl\T gain b water that water b qulcklv 
lost after delivery If the reccs sl\-e gain ^ 
protoplasm, then the patient usoally not 
return to Initial wwIghL Thb b filostrited 
^ Caws 6 8 9, 13 and 15 In the tab^ 
Toe* natlents had nomaal propordoos of 
available water antepartnm, and therefore 
their tsrtsais'e weight gauss were partly proto- 
plasm which they stU kept after the post 
partmn adjaatjoent of the water balance 

It has 1^ atece been famlwd that preg 
oact wotnen do store water Id their tbnes 
aod the familiar and chuacterisdc p ostpartum 
dlmtsis has been interpreted u e nd a ice for 
such storage and for the eady puerperal ditcl 
patten of the stored srater Crabtree te a 
semlqoanUtath'e approach to the problem 
compared the fimd mtake with the uitee rol 
ume output in purtpcral women He foood 
negative water balances of comlderalde mag 
Ditude, which woold haNT been rtHl giealer 
with the induswc of the water of traniplra 
tten of the milk, and of the bcUal cUaebiw 
Ts^r W truer and W cish found a negative 
sosLum balance in 3 postpartum wom en . The 
losses of sodium were 4.00, 4.^ and 6 59 
grams in the first 10 dava after delivery Stert 
potassiuin balances w e re not dtlennincd it fa 
not poeifbte to calculate the stJumes of ex 
trac^ular water which were test along with 
thb sodium dksipatteu. Ilowcv-er theiodiujn 
lots does point to a km of ertracellalar water 
in volumes IsThng within the range we hart 
desoibed. 

In lasetitog our mcasurgmeuts of extracell- 
olac water we would say that they seem to 
confirm the dlnicsJ ImpreasioGs that (i) cu 
temal hydration does occur in pregnancy and 



CHESLEY, BOOG CHANGES IN EXTRACELLULAR WATER AT DELIVERY 269 


(2) there is a rapid loss of the retained water 
m the puerperium In addition, the measure- 
ments show (3) that most— if not all— of the 
water retained is extracellular, and (4) that 
most of the “normal” weight gam m preg- 
nancy IS accounted for by the conception 
product plus extracellular water 

Not all obseiA’^ers have agreed that hydra- 
tion of the maternal tissues does occur in preg- 
nancj”^ Freyberg, Reekie, and Folsome stud- 
ied the water, sodium, and energy exchange 
dunng the latter part of pregnancy in a normal 
primigravida, and concluded that she had not 
retamed more water than could be accounted 
for m her conception product Also Beck, m 
his textbook, writes that most of the weight 
gam over and above that found in the concep- 
tion product IS attnbutable to maternal fat, 
he does concede that there may be some water 
retention however Childs and Eichelberger, 
from analyses of muscle, found no mdication 
of any increase m tissue water in the pregnant 
dog 

It IS possible that the thiocyanate method 
for measuring extracellular water may give 
misleadmg results Perhaps the cell permea- 
bihty mcreases m late pregnancy, thus allow- 
mg the entry of the thiocyanate If this should 
happen, then the apparent extracellular vol- 
ume would mdude some intracellular water 
However, if the thiocyanate ion enters such 
cells, it would seem that sodium and chloride 
10ns might also do so, and the mtracellular 
water mcluded in the measurement would be 
Jiinchoiially extracellular regardless of its 
location 

We prefer to accept the measurements of 
thiocyanate-available water at face value, 
for the increase dunng pregnancy and the 
recession postpartum are m accord with the 
chnical impressions which are mentioned m 
this study 

SUMMARY AND CONCLUSIONS 

I In a senes of 16 normal patients, we have 
determmed the changes occurnng m the vol- 
ume of thiocyanate-available water (extra- 
cellular water) during dehvery and m the early 
and late puerperium The puerperal water 
loss was measured m an additional series of 14 
patients 


2 Incidental observations were made upon 
the distnbution of thiocyanate as between 
maternal serum on one hand, and cord serum, 
ammotic fluid, placental tissue, and milk on 
the other 

3 The loss of available water at deliver}^ 
averaged i 74 liters, or 3 80 pounds This can 
be accounted for m the fetus, placenta, amni- 
otic fluid and maternal blood loss 

4 The major loss m available water usually 
occurred m the first 6 days postpartum The 
average loss for this period was 2 30 liters, or 
5 02 pounds 

5 The loss in available water between the 
6th and loth postpartum days was usually 
insignificant 

6 Between the 6th day and 6th week post- 
partum, all but 2 of 27 patients showed further 
losses m available water, often m the face of 
weight gams 

7 The total loss m available water, from 
just antepartum to 6 weeks postpartum, aver- 
aged 6 06 hters or 13 24 pounds m the 13 
patients m whom the relevant measurements 
were made 

8 The total puerperal loss in available 
water, from just postpartum to 6 weeks later 
averaged 3 80 liters or 8 30 pounds m 27 pa- 
tients Presumably this quantity of water had 
contributed to the hydration of the maternal 
tissues during pregnancy 

9 The concentration of thiocyanate m cord 
serum averaged 90 per cent of that in maternal 
serum The probable reason for this was dis- 
cussed 

10 All of the placental water (makmg up 
82 63 per cent of the placenta by weight) ap- 
peared to be available to thiocyanate The 
concentration of thiocyanate m placental wa- 
ter averaged 92 per cent of that in maternal 
serum 

11 The concentration of thiocyanate m the 
amniotic fluid rose progressively toward the 
maternal serum concentration 

12 The concentration of thiocyanate m 
breast milk ranged from about 6 per cent to 52 
per cent of the concentration in maternal 
serum The concentration in milk taken be- 
fore nursmg was about the same as that taken 
after, apparently ruhng out progressive pas- 
sive diffusion of thiocyanate mto the stored 
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mflL. EqaiLbdain between nutenul BeniiD 
and mQk wu e5UUxibcd vitida 4 boon. 

13 It tpecan that moat of the DOrmal 
weight gaio in pregnancy coo be acfoonted lor 
when the wei^t of the cooctplloQ product 
and the weight of extracellular water gained id 
pregnane} (aTHl lent In the puerpentan) are 
add^ together Bv "normal weight gain wt 
mean gams of so to 15 poondi In women who 
qukkl} retom ocarfy to their ptepregnanej 
weights. 
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THORACIC INJURIES 
Review of Cases 

DANIEL C ELKIN, M D , F A C S , Lieutenant Colonel, M C , A U S , and 
FREDERICK W COOPER, Jr M D , ist Lieutenant, M C , U b , Atlanta, Georgia 


I N the past ttars thoracic injuncs lia\c 
been attended bj high rates of mortaht^ 
and morbithU Prompt recognition of 
the seriousness of these ttounds with 
restoration of normal cardiorespiratory phj si- 
olog}' IS essential because of the narrow mar- 
gin of safety under wluch this sjstem func- 
tions In the last World War there were 4,595 
cases of thoracic injuries among our casual- 
ties, wnth a mortahtj of 2405 per cent (ii) 
Duval collected a senes of 3,453 cases of chest 
wounds in the last war bv reports from 37 au- 
thors and found a general mortalitj of 20 pier 
cent Ransom, in quoting statistics for van- 
ous wars since the Crimean has shown a pro- 
gressively decreasing mortahty rate in injuries 
of the chest In the Cnmean w'ar the English 
lost 79 2 jwr cent, in the War between the 
States 62 6 per cent were lost, the Germans 
lost 56 7 pier cent in the Eranco-Pnissian War, 
the Bntish lost 27 5 pier cent m the first World 
War, the Chinese have lost 14 8 per cent in 
the current Smo-Japanesc conflict 
The pnnapal considerations in the treat- 
ment of all chest injunes are, first, the treat-, 
ment of shock, second, the restoration of nor- 
mal cardiorespiratory physiologj', and, third, 
the treatment of any complications or sequelae 
which may arise It has been concluded that 
surgical intervention in the treatment of 
thoracic injunes is indicated m the presence 
of (i) open, suckmg wounds of the chest, (2) 
stab wounds of the heart, (3) compression or 
tension pneumothorax, (4) extensive subcuta- 
neous emphysema, (5) severe hemorrhage 
from mtercostal or internal mammary vessels, 
(6) large, lacerated wounds of the lung, (7) 
wound mfections, and (8) empyema Other 
conditions which must be watched for and 
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treated as they arise arc traumatic asphj xia, 
“blast injuries” to the lung, and parahtic 
ileus 

Thoraac injuries may be dmded into (1) 
subcutaneous injunes and (2) open or pene- 
trating wounds of the clicst 

SUBCUTilNEOUS INJURIES 

Rtb fractures Extensive pleuropulmonary 
damage may be produced bj’- single or multi- 
ple rib fractures if bone fragments arc de- 
pressed At times tlie thoracic cage may be so 
badlj’ crushed that free motion of the chest 
w all occurs wnth each inspiration and expira- 
tion In these cases, as m those with bilateral 
rib fractures, sliock is usually present and the 
dynamics of the respiration are greatly im- 
paired With the addition of either a pneumo- 
thorax or hemothorax the outcome may be 
rapidly fatal 

Opiates should be given for the relief of 
pain, the chest should be sphnted wnth adhe- 
sive or clastic dressings, and intercostal nerve 
blocks may be performed Oxygen may be 
administered by the most convenient method 
at hand If bony fragments are depressed and 
arc resulting in pleuropulmonary damage, 
these will require elevation 

Traumalxc asphyxia Traumatic asphj^aa, 
produced by xnolcnt but teraporarj' compres- 
sion of the chest, may be manifested bj^ two 
tjqjcs of external physical findings (i) pale- 
ness and (2) ecchymosis 

In the pale type, which is more serious, 
there is a pallor of the face and neck with a 
purplish discoloration The pulse is fast and 
weak, respirations are short and irregular, the 
skin IS cool, the patient may be unconscious 
The treatment is that of shock and espeaally 
with the administration of oxygen 
The ecchymotic type results from the for- 
cible ejection of the blood from the mediasti- 
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lul vritu Into the valvtlm \-eiiii of tbe bead 
•od Beck. Subconjunctivtl betDorrhign ex 
ophthalnyft, »nd ^tchite into the ikin re- 
iulL Treatment u nppoctI« *1111 the 
n dmin bt ration of ai\-jen where oeceswr) 
Blast*' injmna blast ” puJmsmarj 

cfinatssin) Lung hint" h pr^ucetj b) 
the iodden diffuse corapitSBcn of tbe long 
through the chat and abdomloAl waffs as a 
result of tbe detonation of a high explosh'e 
this bemorrhaglc letkct of the lung U usoallv 
unaccocnpanicd by any ngidhcaot Injury to 
the thoracic waff. 

In the •e^'e^e casa the disgrywh is not diffi- 
cult Tbe s^Toptoms are usually those of rot 
iessoest, dv-^mea, chest pain cyazkMts, and 
shock out of proportwo to the extent of the 
injurv The sputum uuy be blood stained or 
frank hemoptyiij mar occur Tl^ chest wall 
hi held In a position of partial lospiratioQ with 
poor re^aiator> eocuinkm. Xmpcslrtneot of 
the percaaeloa note la ooe area with distant 
breath aemnds iq til ffel^ and tccompanying 
cosuse moist riles may be detaoostrated. In 
the leas severe casa the dlagaosls mar be 
Dore difficult and can only be suhsUatuted 
by characteristic x ray ffndingv Tbe x ray 
findings roemble In some measure, those of 
patchy pneumooic coaaoUdattoc fij) 

Zuckerman, Hooker and ^larlne^ have 
shown csperimentallv that tbe ctitstandiog 
ksion Is bemorrhAge (nto the lungs rsr^ing In 
de g ree according to the prosore to which the 
fltujnals have been exposed. Osborn stala 
that the actual Icskm ts mainly hemorrhagt 
from alveolar captUana with bttle tdo^ 
flowing Into tbe broocfaiolea. Tbe Cberation of 
Urge qoantltia of mucus br r up t u re d goblet 
ceffs is indicatWe of soere damage Subpku- 
ral rib markings,'’ more ciieimre in Jury in 
the phrenkocostsl limit, and deep and poste 
rior KStonsin thercghuiof thehUus are indtea 
live of a pcedispositkm of certain parts of the 
lung to injury Tbe treatment is that of 
shock with blieial use of pfstma- ^lorphlix 
should be given with caution In the e>”cnt that 
there has been accompanying Inlracraiiial 
danuge 0:n’gcii may be administered when 
necessary The lulfacumlda are helpful in 
the p rei’cntion of poeumotiJa whkh fieqocntlr 
follows within *4 to 36 hours. Tbe Important 


Uctor is to appfcdalc the polmooary 
and to Insist on bed rest for a period of at 
least 14 hours. 

Tears In the U\tr and spleen are not Inlre 
ipcnllv prodnetd by the abdominal c omp re s - 
s«n If In the trestment of other Injuiks, h 
betwna necessary to administer geoeril anev 
tbesia. Intravenous sodium pentoihal has been 
found to be least haxardous (16 17) UHIaffls 
has recoenmeoded a Light l^octim with so- 
dium pcntothal follow^ by a nitrous odde 
oxygen anesthesia. 

OPEH 0* Ft JjEla ATIXO WOUXDl 

Small penetrating wounds of the chest osn- 
affy (dose tpootaneoQily and are not of a 
“sucking nature Howe'er 11 tbe wtrand re 
mains patent the injured lodlridual wQl 
almost uwa^ seal the opening srith hit hand 
or with waoded ctothing Tto treatment la 
these conditkms wffl Tuy with regard to the 
extent nf the Inlrathortac dama^ It b uso- 
ally suffidcBt to prepare the skin about tbe 
WDUDd with an andsqxlc, cart bring Ukea 
not to place far! taring sriutlocs unon the 
sroosd or U> penolt fluids to drain into tbe 
pleural cavity and to take a tiorie satore 
through tbe skin subcutaneous tisiae and 
mosde down to the rib. This mtore Is tied 
only tightly enough to approximate the th- 
foa over the pleural wound The skin may 
further be doa^ with silk to secure more ac 
curate approximation of the marglas. Solfan- 
Diiinidg may be dusted into the woaod before 
dctfure if desired. To insure the cetsotba of 
leakage of air from the pleural canty iato the 
subcutaneous rissue, the appUcahkn of t 
light pressure dressing o\Tr tbe site of the 
picarsi wound is Impciarist ilorpbmc U 
gl\Tn for the rehef of pain and app rehenuno 
and Fowlers position will fsdli t a t e respoa- 
Ooo The admbtstratiDn of oxygen b rardy a 
necesaily In uncoenplkaled cues. 

In open tucking woondi of tbe chest the 
lung will occatkmaDy prolapa and. 1/ rib 
fragments are present, laceratioo of the lung 
may rcsolL Treatment wiD consist tn dSxldc 
ment «if the wound xmdet podthT prmt^ 
with the long held to ^ 

premature retom Into the chest The hmg h 
deansed and sutured and repUced In the 
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chest A layer closure of the wound is carried 
out If there has been extensive damage to 
the lung, dramage by water seal catheter 
should be done 

Hemorrhage Hemorrhage from the thoracic 
wall IS usually not severe Bleedmg from the 
lung will usually be stopped when the lung is 
collapsed by the accumulating blood and 
when the rising mtrapleural pressure becomes 
great enough to act as a tamponade Evi- 
dence of mcreasmg blood loss mto the pleu- 
ral cavity with continued shock after closure 
of the wound and application of pressure de- 
mands immediate operative intervention 
The wound is explored under local anesthesia 
and any bleedmg intercostal or mtemal mam- 
mary vessel IS hgated Hemorrhage from the 
pulmonary structures, when severe, is usually 
rapidly fatal There are certam instances in 
which a prompt exploration of the chest will 
be necessary D6bridement and suture of 
large lacerated wounds of the lung, or repair 
of injuries to the hilar structures is of neces- 
sity attendant ivith high mortahty It is fre- 
quently difficult to ascertain which patients 
should be subjected to early radical surgery 
Readily available plasma and whole blood are 
invaluable m the management of these cases 
Aspiration of blood from the chest is done 
onty in those patients who show severe dysp- 
nea or pain or m the small group who show no 
evidence of absorption of blood within 14 to 



Fig I Apparatus for relief of tension pneumothorax 
Trapped air is released by water seal drainage 


21 days after the accident It is usually ad- 
Ausable to replace the blood with an equal vol- 
ume of air to prevent further bleedmg from 
the mjured lung or vessels if the injury is of 
less than 3 days’ duration Smce Morelh ad- 
vocated the aspiration of all blood from the 
pleural cavity with air replacement dunng 
the World War I, this method of treatment 
has gamed wide favor m England This view 
was recently expressed by Edwards before the 
Royal Society of Medrcme However, m 1939 
Foster sent questionnaires to leadmg sur- 
geons m general hospitals throughout the 
United States obtaimng data from 52 cities 
and in only 2 cities was aspiration and air 
injection the method of choice 
Pneumothorax The presence of a large vol- 
ume of air within the pleural cavity is readdy 



u’ subcutaneous emphysema treated bt layer closure of the 

\\ound with insertion of a needle for tension pneumothorax b, Same paUent 5 days 
following treatmcnL j 
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rif j m, le^ ,l(CTMl^arupro>l«:«tIbrMAb ookd Ui b, R(ni|a)c«ni* 

5 dajn Utrr Uboat ^^mjoa 


tolcntnl If the preuorc U oot Incmsutg In 
gCDtr*! t coiaCTvati\'B pian of Imlment may 
be folknred u the tlr b npkO\ abaorbetL 
Not Infreqoentlj a \'al\’e'llxe tear of the 
lunf or hrowhloUs ma> rtsolt vhSch vfD 
aDov the air to enter tbe pletml cakit) with 
inspuwtioB bkit prevToU Its eacape with ex 
plratWi as u DJurtroted In Figure i The 
teasloQ or cotHpresaon iiaeumoihorax which 
results win be rapidly fatal If anrecognlted 
The best tnetbod of treatment consbts b the 
msertkm of a large caliber short needle bto 
the plearal cai'lt} in thb manner the tlr b 
pennitted to eacape through a coanectfd 
tube which has be« su h cner g ed fa a flask of 
water under the bed 


Bilateral pnru mot borax, if marked may 
produce death doc to the decrcaKd vital ca 
padty of the longs. The air should be with 
draim bj means of the method described, or 
simply ^ib a ceedk and rvringe When the 
bOateal pneimwtbortx b sCgbt and no d»- 
treating rToptoms are present, aspiratioB b 
coo tram dicated 

With the escape of air from 
the Domul resptratory fa plturo' 

pulmonarT injuries, two types of emphiscma 
max derriop (i) subcntaocous and (s) medl- 
astiiuL 

Subcutaneous emphysema results from the 
fomng of air throng a pleural rent Into the 
sabcutaneous tbauc of the chest walk Exten* 
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Fig 5 a, left, Hemothorax produced by stab wound Fig 6 a, left, Hemopneumothorax produced by stab 
with knife b. Roentgenogram of same piatient i6 days wound with knife b. Roentgenogram of same patient 15 
later without aspiration days later without aspiration 


stve crepitation may also be produced by a 
superfiaal woimd in a muscular area if the 
patient has continued to contract these mus- 
cles with the resultmg mechamcal dispersion 
of air through the part The presence of sub- 
cutaneous crepitation about a chest laceration 
IS not therefore necessarily diagnostic of a 
penetrating wound of the chest Extensive 
subcutaneous emphysema is not of serious 
consequence except for the discomfort and 
mental anguish to the patient It is usually 
sufficient to close the wound carefidly and 
apply pressure more accurately over the pleu- 
ral tear which, in many cases, may be far dis- 
tant from the actual site of the cutaneous 
wound The patient must then be carefully 
watched for the development of a tension 
pneumothorax, for the emphysema may have 
been a “safety valve” for the accumulating air 
Similarly, if extensive subcutaneous emphy- 
sema shows no evidence of rapid disappear- 


ance after wound closure, a needle should be 
inserted into chest as m tension pneumothorax 
Mediastinal emphysema may result with 
escape of air along the peribronchial and peri- 
vascular tissue to the mediastinum This type 
of emphysema may be of a serious nature if 
the tension is sufficiently great to interfere 
with the cardiorespiratory physiology The 
symptoms are usually those of cardiopulmo- 
nary distress, and the diagnosis may be estab- 
lished by the demonstration of crepitation in 
the suprasternal notch, crepitation on auscul- 
tation over the sternum, or by the presence of 
mediastinal emphysema on x-ray examination 
The treatment, if the condition is severe, con- 
sists m aspiration of air from the pleural cavity 
to relieve tension on the mediastmal struc- 
tures, or incision m the suprasternal notch 
with application of suction by means of an 
inverted funnel sealed over the wound and 
connected to a source of suction 



Fig 7 a, left. Hemothorax produced by stab wound b. Roentgenogram of same 
patient i6 days later without aspiration 
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avHtdi if tit kecrt PeartTmtlng 
vouimIs of hnrt hi\T not ben Indudcd In 
thia lenei, but thli type of tniury mji\ be pro- 
duced by itib boUet or freaik AcddnU. The 
fMoptomi are thcoe of cuditc umponaide 
produced b\ the tcciuoaUlloa of blood iritbin 
the perkardhd ue and mar rtiy inarkedl\ 
Collapae uocotuckreaoets fecal iocontineoce 
feeble polae distended Deck reint, profuse 
penpfraUoQ aad lav or Inpcrceptfble blood 
prmure are frequent findinea- The \Tnous 
pres sure Is usoally bat not inrarlabty elc 
rated and may be as Ugh as ^4° millfmeten 
of water The roost NiluaUe single eiamina 
tkm b the fluoroscopic %’lsiialbation of the 
heart The absence of >’b£blc pubstions Is 
dbgnoatk of the condltkUL If the heart is 
erajUned and found to pulsate well, and a 


short whUc later the polialiom show more 
diaunaboD In \TiIuiDe but are slQl present the 
heart should be explored if the other phtajcsJ 
fiodjogs are aMspatlbie with a dia^xms of 
penetrating wound of tbe heart Manv of 
these patients appear moribund arxl ooe b 
frequentlv trmpM to aspirate the peskir 
dluTD Howrver It should be remmbered 
that only thoie survnre to reach the hospital 
and surmy wbo bavx safBoeet blocking of 
tbe pencanilal wound b> the surrounding 
ttructnres to pre\-ent the escape of blood, Ibui 
promting cxungulnation and produaog a 
<mrdiac tamponade ThelampoaadelarraLtr 
produces a osefoi function In that when the 
pressure beromes suiBcleot]\ high escape of 
olood from tbe heart is perrented and the 
heart U able to cootlnae to fnnctloc allbougb 
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Fig to a, left, I’arcnchj mal hemorrhage due to muluplc stab wounds with tee 
pick, b, Roentgenogram of same patient 9 daj-s later 


the cardiac output is greath diminished At 
operation as the pericardium is rapidlj opened 
and the pericardial contents quickh evacu- 
ated, the heart uound wall frequently be seen 
to be temporanh scaled, onh to start spurting 
shortly after the tamponade is remo\ed and 
the mtracardiac pressure again rises wath un- 
restneted cardiac contraction 

Immediate surgerj offers the patient the 
only chance for sumval The quickest and 
most satisfactor}' approach is through a trans- 
verse incision, vath remo^al of one or more 
cartdages and a portion of the sternum The 
intercostal and mtcrnal mammarj' vessels arc 
ligated The pleura is dissected laterally by 
blunt gauze dissection The pericardium is 
opened and the contents evacuated Silk su- 
tures are placed in the heart wound which 
may be covered by a finger until the suture 
can be taken The pericardium and wound 
are then closed m layers with black silk 

REVIEW OF CASES 

Wounds of the chest occurring in civilian 
practice differ from those incurred in warfare 
in that they are less extensive and are not 
associated mth the same degree of contamina- 
tion from foreign bodies, dirt, rib fragments, 
and dothmg earned into the chest by the 
missiles 

Dunng the past 8 years 1,132 penetrating 
wounds of the chest have been admitted to the 
Emory Division of Grady Hospital The mor- 


tahtv rate in this group was 6 36 per cent Of 
this number 117 were gunshot wounds w'hile 
the remaining were produced by kmves or ice 
picks Tlic most frequent injury was one pro- 
duced by a so called “switch blade” knife, 
this weapon having a narrow blade approxi- 
mately 4 inches long The ice pick usually 
produces a hemopneumothorax, but not infre- 
quently the picture is one of parenchymal 
hemorrhage During the past 2 years 418 
cases have been treated with a mortality of 
3 3 per cent In the former group the inci- 
dence of empyema w’as i 76 per cent 

One hundred consecutive cases of pene- 
trating w'ounds of the chest have been care- 
fully followed bv frequent roentgenograms 
and phvsical examinations over a period of 
I year In this group were 86 knife wounds, 
9 from ice picks, and 5 gunshot wounds 
Hemoptysis was noted in 14 per cent, sub- 
cutaneous crepitation m 82 per cent, and 
sucking wounds in 16 per cent Patients with 
stab wounds of the heart or with associated 
mtra-abdommal injury have been omitted 
from this senes During this period 2 fatalities 
occurred, with both patients dying within a 
short time after admission It was thought 
that death was due to hemorrhage from large 
pulmonary vessels Autopsies were not ob- 
tained m either case 

Theyenous pressure was found to vary from 
1 10-300 millimeters of water, averagmg 174 
milhmeters of water The pressure was meas- 
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ured wilh the patfcot Mng flat mlth martom 
cttr OQ * le\Tl with the ildn ot the back. In 
ccDtnst to the cocmiDn finding of Incoatl 
Dcncc of feca and anne In patknU with »taL 
atmndj of the heart, only 2 of thia group 
were thui affected 

\*ta\ examination revealed a pore hano- 
thorai fa jS per cent, a pneamotnorax in 18 
per cent and a comUned hcmopoenmothorai 
1035 per cent. Pafendmnal hen>orrha« waa 
preaent fa 9 caaci 7 of theae caan (n 
multiple ice fdek stab arnimds of the cheat 


JiEicrLTa 

Eight) nine per cent of the patients showed 
no X ray endeiice of polmonary lesioQS within 
5 to 29 days. There was 00 rraldoal fdeural 
thickening The asTrage tunc twpdxtd for 
abKrrptioD of the blood tad air was 17 daiw fa 
this group 

Nine patienta aberwed evidence of <kla>-cd 
abaofpticn of blood and 8 of these cases were 
aspirated with replace p ent of the ffaU le 
po\'ed with aJr The pc oc en then cieaxed 
coopletd) within from 35 days to 5 months. 
The 5 month penod for resolatioa of ptewril 
thickening was reep nr e d fa a patient de* 
vdoped nam er om encapsnIaXed pockets of 
fluid In ihB group 2 patients developed 
emm-ema which was treated by thoracotoroj 
tM rfb rcKctioa 

SUlDtAlT AXD COVCItrSIOXS 

I The pnndpal coQsideratkini fa the treat 
iDcnt of ^ cbeit injunes are (a) the reatora 
two of normal cardiorespuwtoo phj'wofogi 
(b) the treatment of shock and (c) the treat 
Bjent of an\ compltcatlotts or seqoclae which 
nui arbe- 


2 \ total of i 132 cases of penelrathig 
wtJQuds of the chest ts presented with a mor 
talltj of 6 3d per cent and with a i 76 per cent 
uKwcQce of e ap ve m t 

3 The treatment of chest Injuries fa fa gen 
etal amservatnT and uooopi^iiv 

a. ^spfratkm of blood with air replacement 
b indicated m case of djipoea severe pifa, or 
dclaird absorption of blood 

S In a ^up of 100 consecutive patients 89 
per cent show^ do x*ra\ erldence of palmo- 
nan lesions after 29 dajs (a%Tragc 17 da^s) 
98 per cent had no nddeoce of pburai thick 
emng at tV rod 0/ 5 mooths. 
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CYSTOSARCOMA PHYLLOIDES 

With a Consideration of Its More Malignant Variant 

WILLIAM GRANT COOPER, Jr , M D , and LAUREN V ACKERMAN, M D , 

Columbia, Missouri 


T his paper reports 3 cases of cysto- 
sarcoma phyUoides of the female 
breast, one of whicb has metastasized 
to the axiUary lymph nodes In 
searching the hterature, we have failed to find 
any case similarly illustrated with photomi- 
crographs 

Cystosarcoma phyUoides is the most com- 
mon of scores of names used for this tumor 
We therefore retam it with the foUowmg defi- 
nition It is a tumor ansmg from the connec- 
tive tissue of a pre-existmg mammary adeno- 
fibroma The chnical history usually obtained 
IS that the patient m her fourth or fifth decade 
has been aware of a qmescent, small, hard 
breast nodule for many years with later growth 
to a huge size without assoaated constitu- 
tional symptoms On exammation, the breast 
is found tremendously enlarged and charac- 
tenstically ovoid in shape The overlymg skin 
and mpple are not mvaded, although local ex- 
tension may have taken place to the adjacent 
structures Regional lymphadenopathy is not 
evident unless infection is supierunposed 
Grossly, the tumor is found to contam frond- 
hke pleats resembhng a head of cauliflower, 
from which appearance it takes its name 
Microscopically, the unique findmg is the m- 
crease m the fibrous elements The assoaated 
metaplastic changes, areas of ectopic cartilage 
or bone, and the acmar proliferation which 
sometimes occur are not of defimtive value 
“Atjqiical carcinoma,” Ijmphosarcoma, and 
diffuse fibrosarcoma of the breast must be 
rigidly excluded from this group These pa- 
tients usually do well when treated by wide 
local excision, and the prognosis m general is 
good 

Although Sir Ashley Cooper and Brodie 
mentioned this tumor, Johannes Mueller, m 


1838, gave a classical description of several 
cases, calling them cystosarcoma phyUoides 
and clearly separating this from the general 
group of breast lesions Velpeau and others 
have reported patients with enormous mam- 
mae weighing up to 40 pounds AxiUary 
lymph node involvement is but rarely noted, 
and then mention is made of comphcating fac- 
tors which raise the possibihty that the en- 
largement IS due either to extraneous causes 
or IS of an unproved nature For instance, m 
the 16 cases reviewed by Rose, none had 
Ijrniph node involvement Boldrey listed 4 
cases of fibrosarcoma, of which one had en- 
larged lymph nodes, but it is stated that they 
were “due to tuberculous infection ” Wil- 
liams m 24 cases had 2 m which lymph gland 
dissemination had occurred Both of these 
were of the “round ceU variety of the disease” 
and possibly represented Ijmphosarcoma In 
other mstances, chnical mention was made of 
palpable (1 e enlarged) lymph nodes, but 
microscopic examination or photographic evi- 
dence or both was not given HiU and Stout 
suggest that “metastasis to the axiUa probably 
never occurred ” Growth durmg pregnancy is 
mfrequent, but mcrease m size durmg the 
menopause has been noted occasionally As 
the age group of these patients extends through 
the years of the climacteric, the assoaation of 
groi^h with the menopause may be but com- 
adental Many writers emphasize the gener- 
aUy benign course of cystosarcoma phyUoides 
(7), and there are examples of 5 year arrests 
foUowing local excision , yet not all cases of cj's- 
tosarcoma phyUoides run this bemgn course 
An occasional instance of pulmonary (4), os- 
seous (ii) or extensive local spread with even- 
tual fatality is mentioned One remarkable 
case of a persistent surgeon and submissive 
patient was recorded by Hoffman wherem 12 
recurrences occurred and 12 operations were 
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F% 1. Cue L Note ttcenueo tad tnad bie pee^ 

tkoft. 


perfonned A 4 year period of freedom from 
dlsctiM ensued o^y to oc ftJloTred by rvtnXusl 
de&th from metutucft. Indoottung a ma 
It^nwpt \-ariant of entoaarroma pbyOotdea 
TNTdle reported a c**c with “aulopir ahoving 
eitcjisiN'e crowth 00 the chest at the rite of 
removal 01 the left breast meta^tases in the 
right breast in the anterior mediastlnom and 
In the loDgi.” ETCcQcnt renewa of the snb- 
tect are a\-ailabie Cs 7) 

The following b a brief summary of our 3 
case*. Two of them represent the bemgn and 
one the malignant vnuiant of thb doease 
r»«g \ O EFSCH N 4 5*. a 57 >»ar old 
wUu Anolean hoa*r«i/ had 3 te 4 cfodirirteT 
atovubb Boc^ fa the Ht brrut for s rears «itb 
ilov rrowtli KntH 5 BWPths prior to admlKioci,«kra 
It esbiTed t mu» by to ceatiiDeter» [fl fUe. 
Eamhiatk* here Qaije 4 t <M ) showed lure 
ma» reptadag Uwttybreart (Flf. ) The tanwr 
vunlcerstedthmqiFiLheiU I ooeamaadoothe 
ude 3 adDary innpt Dodei lueanuiuf cmti- 
torten la diasnrtn tse patpaUe It was w 



n> Caw lVp<«locaTir4 dcsoutntiat {atr»< 
raaahcakT s f yearocs rf tta taanf ith narted rreUea 
te cd ihc mmn tbaa. tlaaanxnbe aM aowi 
X SS 

ofaoioo that the h mphidcDOTatby u auocbtrd 
Bot Itfa EsrUstaDc oiwaK b the nodes, but with 
mfiananaiorj rtsjaoaw t the s ttprrir or mwd ti 
feetke Coaipkte sL Vrtal leries aw oexstirt kr 
e%ldeoet of pwlmooaxj or oaseoia metutaset. \ 
slntpia aaroDectoTay aw dooe on Jane 30. The 
•ibaerjortt nwm (q mootM) has bem aeittitfal 
The rrow ipedjan rifbed 1*4 |Tams and cw- 
talsed a 1 jj« tnmor maw aUdi bad fcufstnl 
throofh tha win It was aisde p of riocs tbrd 
nodoks with ddts and bmw between them. iO- 
eeoacopUal] earfj coanectlee tlswie prolderitloo tf 
the IntracanaBcalif type aw seen (Hg ^ 

This case presents a U-plcal picture of c>ilo- 
suTotna phrlioides liw potVnt was io her 
tulh deci^ and the breast fi broma was k Dom D 
to have been present in the quiescent stage for 
sl^ )Tari before rapid growth began No 
cause for the onset of proliferation can be 
given. The lueiiopaitse had occurred some 10 
Tears before The aforemenboned I)-mplia 
deoopatln dbappeared allh the rcnwvaJ of 
the mflanmnUory lestoo and the nropwdi 
from wide local excisxm alooc should be ti 
criJent- 
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Fig 3 Case 2 The breast is drop shaped, and the nip 
pie has been flattened 


Case 2 C W , EFSCH No 3958, a 75 year old 
white American housewife, had a 3 centimeter nodule 
present m the upper and outer quadrant of the right 
breast without increase in size for 10 years Six 
months prior to admission (Apnl 6, 1942) rapid 
growth began Examination revealed a 15 by 15 
centimeter, drop shaped mass in the breast without 
skin or muscle fixation (Fig 3) No lymphadenop- 
athy was present Skeletal senes was negative for 
evidence of pulmonary or osseous metastases On 
April 8, a simple mammectomy was done The gross 



Fig 5 Casey Obseric tumor just beneath the slan and 
its gelatinous and hemorrhagic appearance a, above. First 
recurrence, b, third recurrence, c, fifth recurrence 





I 

I 


Fig 4. Case 3 Tumor recurrence gromng m the region 
of the previous operation 

spiecimen weighed 1,130 grams and was similar in 
appearance to that of the first case except that skin 
ulceration had not occurred Microscopically, pro- 
liferation of connective tissue with an occasional area 
of myxoma-bke stroma was present Evidence of 
the tumor’s ongin from an adenofibroma could agam 
be demonstrated 



Fig sc 
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aTTteutroi fcKBfi III tii« etna. fC(cntacrfla end 
tcafa. X to. 


This patkcDt also rtptiae u U the osoal pK 
tun of cvstourcomi {^>'Qoldo, vilh the ei 
ctptioQof beradN-UKCdtj^e In pstteots tged 
75 molt nuisii\'e brrut turnon art ca^ 
nomas and cjTto^arcoma phylloldts Is setdom 
considered in the differential dufoods. Her 
postoperative cotrrK (it months) has been 
uoeveotfal, and no evidence of local or distant 
rcc ut T cn ce vms found at her UsC cluuc vint 

Case 3 C. G ErSCH 4 j+, • j jrt M 
whhe \iaepctB booKwil had 1 cwlimrter mov 
alJe Bodole )x»t lateral to the olpf^ of the kf ( breast 
for 1 yean. Three jYan prior toadfflhclon.lt befan 
to troT imtO BMoth* before bdof ceea hoe 
part ol the tnmnr wel*hlnf ijjso frana waa irmmed 
by her famOy phTskian. EJfht month* hter re- 
currence wai ericlenl In the tear She wai referred 
t ua, but adfflhakn a as oot tonfht for edooUis 
Esamlnatioo then, April »6 p4J tborCd oodnlar 
tettdef roan 5 centlroeten la fiameterpeotrodiDi 
froin the eicjio tear la the Wft brra« (Flf. c) The 
lp«fbtetal ariHaiT lyinph node* were not palpatJr 
ConJiJele stxletal teries *as aefalire for n ideaer of 
pulnosaiy or o* *eo uJ metaftases. A kft ladkal 
sasteetoear with rpht pa/t was dooe 00 April so 
Her Umwdiate poatoperathr coorte wav noeventful 
bet a tecottd rccarTeact was noted 6 mcmtks later 
At rtnwral, 00 October 16, tumor as found 00 the 
cfaeatwaDoTerljfajtheTtirfb t the midderkaia 
Eaa. A tihd itcnmacc was noted In j mootht, and 
at operatioo on Jaauary n miy, tamer was foond 
rwartratin* the chert will anteriorly and a second 
nMM bufToaint b r taeen the thoracic all and the 
Tbeaa wen remerrtd. \ ray later showed 


“povailife pleural nteiaiuses sabUcent t the rib, 
from whi^ the r cturTtDce had beta ttmiwed 
Croaalr the specimen rc iuo re d before 
showed nodular soft tvmor thvae kcnraUi an btact 
sUn. It was made up of nameroui nodules and IntTi- 
eat defts. On sectioo. It was frayhh-wkite Uh 
multiple arras cf bemorrfaace and some ftUtlaowi 
aonea. Tumor xtended t tba limits cf errMr* 
The Kfaseqoeat spedmeos acre sfrulhr la appear 
aace except that areas of hetnorrh^ aal fddnenv 
chaase were more proruhtmt, and th*t fmm the 
radloJ maatectoaiy showed furasloa of cod 
atlarfement of three hutph nodes (Fltv ^ 7 ) 
Microscopf seetkiaa showed hUetla^C hawk of 
conaecrlre tisvoe. The nude! srere sfiu<fle-shsped 
and fairly wslfonn fo slxe. There srere bosectr 
fairly munciuus mitotic fifures present with orti 
aiona] areas sbowiaj marM rarlatioB ta cril rise. 
These areas of fibsoos aaspfsda ere patchy la 
distribalian, ahernaliux with Bdds la which txmor 
was of the usnal Innocent appearance. The mrxo- 
ualows xoMs showed fahly marked ceQularity sad 
rrsn&hfed the tmt u ynsul typ* of exuneetire tissue. 
rboiphotuniTtic acid alalas demomtrited nameruos 
hbro^la hbiTls. ^Inscie Invaafco was crideut, aady 
of L4 lymph aodes examined were coerpleieiT rv' 
pfaced by tumor tissae of the acme chanKteriiua as 
that deaolbed b lha primary breast ksleti. 

This case tlthoo^ u usuredlj’ one el 
CA'atosaxTomh u the other) hai roD t different 
tod more mAlifnast coune The ongiiul 
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breast nodule was present for 9 years without 
increase in size and for 3 years more with very 
slow growth A first removal was followed bj' 
local recurrence in 10 months, a second and 
more radical removal by recurrence in 6 
months, and a third and fourth by wider and 
still more extensive recurrence in 3 and 2 
months, respectively There was no assoaa- 
tion of pregnancy or the menopause with this 
increased rate of growth Clinically, it and the 
other cases previousl}'' cited in the literature 
(12, 13) which also ran a rapidly mahgnant 
course, differ from the usual case of cysto- 
sarcoma phylloides by certain specific particu- 
lars, VIZ the history is notable because of 
cither rapid growth or swift recurrence Ex- 
amination of the patient is noncontributory 
but fixation of the mass to underlying tissue, 
if present, would demonstrate muscle inva- 
sion The presence or absence of palpable 
axillary lymph nodes is not of significance 
either as to their involvement in, or freedom 
from, metastatic disease Iilost important, the 
fresh operating room specimen is softer and 
shows lobules w^hich arc less clearly outlined 
than those of the classical cystosarcoma phyl- 
loidcs The surface is mucoid, ivithout the dry 
and definite appearance of the more benign 
lesion Areas of fleshy tint with gelatinous 
zones and dark blue blotches of glair)' hemor- 
rhage suggest its more dangerous nature 
Afusclc involvement, if demonstrable, makes 
tins unequn ocal A frozen section obtained at 
operation, coupled watli this gross appearance, 
should help lead to the correct diagnostic con- 
clusion In order to avoid spillage of tumor 
cells, extreme care must be used in obtaining 
the material for frozen section 

SUMMARX 

C^stosarcoma plnlloidcs is an interesting 
and not too uncommon sarcoma of the breast, 
about 1 25 cases ha\ ing been reported 1 reat- 
nient b\ wide local excision is usualh satis- 
factor\ The use of x-rax thcrap\ is probabU 
not indicated T here occurs, howL\cr, marked 
xanation in the lethal potentialities of these 
growths In our first and second cases the 


tumor was relatively benign, and in lesions of 
this, the usual type of cystosarcoma ph)l- 
loides, a simple mammectomy suffices Our 
third example stands at the other end of the 
scale and in its behaxaor resembles fibrosar- 
comas ansing in other sites In x'ariants of 
such a degree of mahgnant tumor, the princi- 
pal reliance of the surgeon for cure must be 
placed m an extremel) w'lde local excision of 
the breast and surrounding structures hlus- 
cle involvement, when present, makes removal 
of the pectoralis major and minor obligator)', 
and we now feel that, once these muscles have 
been removed, an axillaiy' dissection should be 
done, intelligent exceptions to this being made 
when justified in a particular case 

From a presentation of 3 patients with 
c)stosarcoma phylloides seen personally and 
from the experience of others as seen m the 
literature, it is suggested that cystosarcoma of 
the breast is, like all neoplasms, one whose 
potentiahties vary from that of a veiy' benign 
to that of a ver)' mahgnant lesion Our third 
case w'lth invasion of muscle, metastases to 
axillary l)'mph nodes, and frequent recur- 
rences represents the most mahgnant t)'pc 
This variant requires a classical radical mas- 
tectomy with axillary dissection for cure 
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RADIODERMATITIS OF THE HEAD AND NECk WITH A 
DISCUSSION OF ITS SURGICAL TREATMENT 
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rorUti may fotiDw dthcr loadc bead and oecE than In other portJoca of the bod 
CQQtrofled tadnxm and rornlgeti prohobl} becanae of the peatcr munber of Im 
. . or the inludldoui me of roentfen dUlioo exponm made to theae mlicca, ntber 
rm)-* for daicooatk purpoaea. Radlodef than became f in> poiafble diffempce b the 


' rm)-* for daipioatk purpnac*. Radioder than because f an> postfble diffempce b the 
rnaUtis often hai resulted froco procedom earned •oscrptJbflJlj' of the of these fairt*. 
emt by ineiperieoeed practltiooen and by hj Ina miEDberof cases tbeouat BF%Tremaiilf(*ta 
cpmwrs, bot It may occur erra b the hands of tfci • of tadlodennalja* ha« fofloned Imdatbo 
cnanpetmt radbkfbta and at limes alih can' used lor camparathrh minor cooditiofii Bch ai 
panthrlv Mnall doaes. The haeardi locddent to acw ee awm , psoriaiis, pr^tu* anl, h\peTtrI- 
the use of radbm and roentten rmy* hacc been choaia, wart*, and othn dennatolcfial Wwa. 
known to the med km l profewioo for man) years Many of the paireot* mbo had marled aec u o do rr 
and, u a resalt of prcph\iictk memsores DOW ndhun and roentgen ray changes about the bead 
yen ermll) earned out, the faKddeooe of such ksfocs and neck conbj cmder oor obam-aUtvi had 
II deemiiiig recrfvtii treatment for tnbercnlorai cen-fcal id»« 


The conitjoo often prodocei aetrre dIaabILty lib, actiooroycow, jcJtef and tirioui ikn 
and nailed deformity but Ui teodeoev t ooder ctodhroruL jn a few biunen trataent fer 


ronBbfBaQtcfaaiige&of e>Ta(reateTaerkraB)eaa deep^ted perplaim bad been mpoetfUe for 
UliIlecsojernitfreiDeaAraareladicstedforthe the channs. la these cases u In thoK resehbe 


UliIlecsojernitfreiDeasaraareladicstedforthe the chan^ In these cases u In thoK resehbe 
tratmnt of the acute aUfet of the prum a and from trcatBent tf malignant kskasa of the tlis 
f nuld chnnk Mans, adul removal of the the phtwidu at bast hai the sati^cticn of 
afected tisBK affords the oof) QKina of leifef when knowing that the condiUoi bducedtauallr is leu 


i Irradbtlon changes are prooouocrd serious than that for which treatment wu ghrtt 


Chronic radiodennalitrs is encountered fairly Tbjs is drddedlv b cootrast I the sertse of 
freqoeotly It occurs more often foQowing roeot coostmulioo and doizay caused br reafinlioo 


freqoeouy It occurs more often foaowing roeot coostmulioo aod doizay caused br reafinlioo 
ten thetmp) than after radnun treatment and the that treatment of a ben^ prcccai has brought 
former Is usually of greater aeriousnesi been oae of about pathoiofical changes that oot orly are 


the more ext eizrire area hrmhed Thetotaldoae pabfuJ and dJaabCnc but besu the . 
given atMl the various factors cooremed with Its cancerous deg en e ratCm- 

■duunistralioa are chiefly respanalbte for these Someof the moat cxtensfreleslaQs thst aebaie 
aerious cstaoeoui chasges but the tendency t encountered resulted fracn the use of roeutget 
lodoce each a reaction often b baeaaed b> rarw therapr by opeiatori of bea ty shops for depth 
from other aonrees, each as sanCgfat aod nltra tor> purposes. In sonx iostaoccs the coodidoo 


violet infra red Irradialioii, sod bo hv was induced bv repeated ppbcatiaits of radniu 
chrook Irritation of other DT**- iforeover It arvd roentgen ta\a to angiomas, espedalh of the 
has been observed t^l the slin ( certain yxrtooa port wine «ala type a leslort ^t b notoiioorif 
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Since the lesions under consideration in our paper 
are limited to the head and neck, no professional 
workers arc included m the group except for a few 
who had received irradiation for lesions in this 
region In a group of 55 physicians who had 
radiodermatitis and whose cases were reported 
bj" Leddy none had inx oh ement of the face 
Insufficient protection and lack of appreciation 
of the serious possibilities of improperh controlled 
irradiation have been largeh responsible for the 
majority of these injunes It seems likcl> that 
better equipment, refinements of technique, and 
increased experience will greatlj lessen the inci- 
dence of the condition in the future Howc\ cr, in 
xaewT of the present wide use of roentgen therapy 
in fractional doses and the sexere acute reaction 
induced in most of these cases, one cannot but 
wonder whether senous secondary' changes will 
not develop later in a large proportion of cases 
Regardless of this possibility, the results obtained 
well justify this type of treatment, for without it 
most of these patients face a hopeless outlook 
Radiodermatitis may occur either as an acute 
process reaching its height within a few weeks 
following exposure to the rays or as a chronic 
condition becoming manifest only' after the lapse 
of months or years Depending on the dose, the 
screening, and the sensitixity of the patient’s 
skin, the immediate or acute reaction may be so 
mild as to be scarcely evident clinically' On the 
other hand, the condition may present vesicula- 
tion, necrosis, and sloughing of varying extent 
accompanied by severe secondary infection and 
intense pain The acute form is comparable to the 
three stages of bums except that the process 
progresses much more slowly A dusky' blue 
erythema is noted at the end of 2 weeks and either 
exuding or dry dermatitis after 3 weeks A per- 
manent brown discoloration due to increase of 
melanin and temporary' or permanent loss of hair 
may follow this At times when the acute reaction 
has been severe, complete loss of pigment results 
later 

The necrosis, sloughing, and secondary' infec- 
tion of this stage often produce protracted disa- 
bility, for healing occurs only after many weeks or 
months The most destructive effect of the 
irradiation occurs in a central area and gradually 
decreases toward the periphery of the exposed 
surface The inflammatory and circulatory 
changes resulting from this gradation taper off so 
imperceptibly that it is impossible to recognize a 
definite hne of demarcation between the devital- 
ized and the healthy tissue Months after the 
delayed heahng the central portion of the area 
may break down again and the prolonged, painful 



I ig I a, abo\e, Plan of remoxal of actincxlermatitis at 
base of neeb antenorlj and immediate repair by means of 
double peibcle flap, a skin graft being applied to the donor 
site, b, result 4 months following operaUon 

sloughing and ulceration recur We have seen this 
process repeated several times dunng the course of 
a number of y ears follow mg treatment of an exten- 
sixe carcinoma on the base of the tongue At the 
time of the acute flare-ups of the condition it was 
impossible to determine whether the process was 
inflammatory' or a recurrence of the neoplasm 
Unless tlic acute reaction has been very mild some 
permanent changes of the skin remain following 
its subsidence Often these are scarcely' discern- 
ible immediately' after cleanng of the acute 
process but become increasingly manifest dunng 
the course of a few months or at times only after 
the lapse of several years Ulcers appearing dunng 
the reaction immediately following irradiation 
may persist as such but, more commonly', lesions 
of this type encountered in chronic radiodermatitis 
occur later as the result of secondary changes 
Chronic radiodermatitis is usually' preceded by' 
the acute form, a latent penod of from 1 to 10 
years generally intervening It may result from 
repeated small exposures In none of Leddy’s 
senes of 55 cases of such lesions occumng among 
physicians did the condition develop without 
there being obvious cutaneous changes present 
dunng the interim Marked circulatory changes, 
dryness, Assuring, telangiectasia and atrophy of 
the cutaneous surface with disappearance of the 
sweat and sebaceous glands and hair folhcles take 
place, giving the skin a smooth, dry, ghstening 
appearance Keratoses, sclerosis, and induration 
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Fig 3a F>g 3b Fig 3 C 


following roentgen and radium applications 
Studies of these lesions in man and m experi- 
mental animals were made by Wolbach, who 
noted (i) complete loss of the appendages of the 
slun as evidenced by the destruction of hair 
folhcles and of sebaceous and sweat glands, (2) 
the replacement of normal collagen by a peculiar 
dense hyahne collagen rich in apparently new 
formed elastic and quite cellular tissue, (3) 
obhteration of the small vessels in the conum of 
the skin and subcutaneous tissues, the larger 
vessels showmg varying degrees of thickening of 
the adventitia and media, and prohferation of the 
intima, (4) necrosis and rarefaction m the conum 
just under the epidermis, which usually were 
associated with thrombosed regions of telangiec- 
tasia, (5) reparative prohferation with hyper- 
trophy of the epidermis 

TREATMENT 

Dunng the acute stage of actmodermatitis the 
results of operative procedures are hkely to be 
disappointing, since it is difficult to determine the 
extent of the process Only the tissues most 
seriously affected tend to slough, but unless these 
are removed completely, further necrosis wiU 
occur In general, provided that damage to the 
tissue has not been unusually severe, the acute 
reaction is self-limiting and runs its course m a 
few weeks or months regardless of therapeutic 
measures mstituted Durmg this penod consider- 
able palhation can be afforded by apphcations of 
a drymg lotion or soothmg omtments and by 
measures directed at combatmg the infection and 
acute inflammatory reaction, such as pamtmg the 
sloughing area with a solution of acnflavine and 


rig 3 a and 
b, Radioderma 
titis resulting 
from treatment 
of capillary an 
gioma 7 years 
previously, c and 
d, result follow 
mg excision and 
full thickness 
skm graft 



Fig 3d 


gentian violet, dusting it freely with sulfathiazole 
powder and the use of warm, moist compresses 
Radical measures are contraindicated at this 
time, for in the presence of the exudation, infec- 
tion, and sloughing, they are hkely to aggravate 
the condition and prolong the penod of disabihty 
and pain 

The treatment indicated m cases of chronic 
radiodermatitis depiends on the seventy and 
extent of the changes, on whether epithelioma is 
present and on the age and general condition of 
the patient Vanous types of dermatological 
treatment may keep the patient who has this 
condition reasonably comfortable provided that 
secondary changes are not advanced However, 
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Fig 6 aondb, Radium dermatitis of both sides of neck resulting from treatment 
of cxtensiNC squamous cell epithelioma (grade 4) of nasopharjnx Mith bilateral 
cervical metastasis 13 jears prc\aouslj, c and d, result following excision and full 
thickness skin grafts. 


At times a lesion that has appeared clinically to 
be malignant wiU be found on microscopic exam- 
ination following excision to be only a benign 
hyperplastic process but as this condition is 
potentially malignant, the removal of the tissue 
for prophylactic purposes is advisable Fairly 
frequently, too, fixation in these cases is found at 
operation to be due to the extensive sclerosis and 
infiltration rather than to the presence of a 
neoplasm that has become attached to the under- 
lymg bony structures or is invading them Such 
operative findings ma> permit of immediate 
repair when this had not been anticipated before 
operation Fresh frozen sections, which afford 
the opportunity of immediate microscopic study, 
are decidedly advantageous in these cases since 
the report of the pathologist can be obtained 
within a very few minutes and while the operation 
IS still in progress The surgeon then is able to 
deal with the condition much more rationally than 
when he must rely entirely on the gross appiear- 


ance of the lesion Accurate information con- 
cerning the histopathological charactenstics and 
the limits of anj' malignant change that may be 
present is of the utmost value in determining the 
ividth of removal advisable and whether imme- 
diate plastic repair is justifiable 

Excision of a region of radiodermatitis serves 
several purposes Primarily it removes the 
pathological process, and the removal in most 
cases affords immediate relief from the distressing 
symptoms whether the wound is closed imme- 
diately or IS left open It relaxes any contracture 
that may be present, permits histological study 
for possible malignant change and prepares a 
graft bed with an improved blood supply The 
subsequent repair properly done furnishes an 
approximately normal mtegument, thereby im- 
proving the patient’s appearance and restonng 
function 

As a rule little difficulty is expenenced in 
determinmg the essential width of removal of such 
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rctend tbe Incalons pprodmatel parsIWt tbe 
nonnal deaiage lioa ^ the slia, unless Ui» »iD 


FIGI ET AL RADIODERMATITIS OF THE HEAD AND NECK 


291 



Fig 8a Fig 8b Fig 8d 


entail sacrifice of an undue amount of normal 
tissue, and also to support the subcutaneous 
tissues well with fine silk sutures and to approxi- 
mate the margins of the skin accurately so as to 
render the operative scar as inconspicuous as 
possible 

Benign lesions of considerable spread, if not 
infected, can be removed advantageously at 
times by means of multiple partial excisions 
According to this procedure, which frequently is 
of value also m dealing with other types of super- 
ficial nonmahgnant processes, a portion of the 
region of such width that the margins of the 
defect foUowmg its removal can just be approxi- 
mated IS excised and the wound is sutured 
Several months are then allowed to elapse in 
order to permit the adjacent skin to relax Further 
excision is then earned out and the process is 
repeated subsequentlv until the entire lesion is 
eradicated This method often permits of 
removing regions of considerable expanse without 
producing distortion and leaves only a single 
fine line scar 

With wide mvolvement, especially adjacent to 
fixed pioints, such as about the nose and ears, 
free skin grafts or pedicle flaps usually are 
necessary for repair The type of skin graft or 
flap best suited for the purpiose wiU depiend on the 
problems presented by the mdmdual case In 
general, free skin grafts are preferable to pedicle 
flaps about the face and neck when conditions 
permit of their use because of the saving of tune, 
the shorter penod of hospitalization required, and 
the more satisfactory’- cosmetic result Gilhes and 
Meindoe expressed their preference for the use of 
so called thick razor or spht skin grafts in these 
cases but our own preference is for full thickness 
grafts, provided satisfactory skin is available and 
the rather defimte contraindications to their use 


Fig 8 a, Squamous 
cell epithelioma (grade 
j) originating in actm 
odermatiUs resulting 
from treatment of goiter 
about 20 years previ 
ously, b, lateral thoracic 
flap used m correction, 

c, postenor end of flap 
transferred for repair, 

d, result following re 
moval and repair 

Fig 8c 

do not exist When superficial ulceration and a 
good deal of inflammatory reaction are present 
the healing penod can at times be shortened 
greatly by excision of the affected tissue and 
apphcation of a thin shaved graft Such grafts 
usually do well even m the presence of rather 
acute reaction With healing complete, the inflam- 
matory process subsides promptly, and the parts 
covered by the thin graft can then be re-covered 
with either a full thickness skin graft or a pedicle 
flap for improvement of its appearance or function 
Full thickness skin grafts possess greater body, 
are more resistant to trauma, contract very little, 
and as a rule present a better cosmetic appearance 
than thin grafts They should not be used in the 
presence of infection or in areas that cannot be 
kept free from contammation and that cannot be 
immobihzed With these conditions under control, 
dissected grafts do very well mdeed, although, as 
has been rejoeatedly emphasized, the technique of 
their apphcation is very exacting Lesions of 
considerable extent about the face and neck can 
be covered with a single graft of this type cut 
accurately to pattern, but, in some instances. 
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Fig lo a and b, Actinodennatitis involving the entire regions i6 years previously, c, loner end of lateral thoraac 

neck and the loner portion of the face resulting from treat- flap transferred to neck, d and e, entire flap encirchng the 

ment for scamng and excessive gron-th of hair m these neck, being attached only at either end, f, result of repair 

always is advisable to make the flap appreciably removal of the affected tissue with a wide ellipse, 

larger than has appeared necessary a skin flap of suflScient width to cover the area is 

Thick contaminated lesions in regions such as elevated at the lower border of the wound and 

the base of the neck where the apphcation of a left attached at both ends This is shifted to cover 

free skm graft would leave an unsightly depression the denuded region and sutured in place while a 

can be replaced satisfactonly at times with a skin graft is apphed to the site from which the 

double pedicle flap in a single stage After flap was taken The more conspicuous portion of 
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Uw refalr b tVru* ctmrtaW In ihe r«tlcQtB 
riolhJn* The*ui)eobfectl\'ccanbriccoai[>Uihrd 
* th * flap hi -Ijig I linfJc petWe but 4 mniUjjc 
iUrc pro^dare lod to roan bme iit jrqubtd. 

\4n(nxJ type* of flapi from tbe forthead r 
tcmporofroDU) rrgxn that to, tbe obUqoc tnoi- 
'■cne tnd lotiictrcula imt tdtalh fot repitr 
fdlowtng mncn-il of tTRiocii ol ndto^rmalhto 
Ins-oWnc ihe ufse, chrtCi, or upper Trp. PirUta- 
hnu-v tlb ynflbfj of the oKkirKiriice of cndi 
flip* penn!u of Ibelr u*c when mcniice of the f D 
Ihfciive* of am { Uie»e stnmura hai been 
oecoorA The repair can be carried out In a 
rnlnimum of time becatae of the protfinilv and 
the vsicukntr of tbeae tbniei, and the ettd' 
result to hijthK sattofacton because of their color 
and texture, liie of tocfa ups to restricted bj^ly 
t WTXDcn howe>Tr becauie 0/ the cansptcuons 
KarrluK Wt on the f rehcad. It u timJied abo 
b> tbeu »re and the cctenl of tbcit reach. 

For ccrrecikm of defects resultiof from eitco- 
sh-e radk>dermaUlto aod oeocisto «bwt the kmer 
portJOQ of the face arul r«eeh, uae of a tubed dap 
frocn aome porUoa of the trunk ii amaflv reeiulreo, 
hbou^ at llisei we has-e onployed a ui pedicle 
flap froQ the auterutoienl a^iect of the am for 
the purpose Thto totter f rrs of flap pcaaesaes the 
d -antase shared bs the tubed of a mldbx 
addhJoetai tcarrhif' oa an etpoied nrfiee but the 
area frocn ahkfa it to removed caooot be sotured 
pcumrQy aod mot be covered ^ilth a free akin 
frafL As a consequence the donor aite to scarred 
rather badly llonerer most of tbc female 
patients ah ha T such (esioos have alreadv lost 
the desire t «ea erenbtt gowns to that the 
scarring to i little cococquence. ActraO% the dap 
poseesses I It lie advantage m-er t bed flips erc^ 
that h ob\-iates acamog of the cheat or back Tne 
time requircroent ts aocBcirbat aborter bat (be 
colo to afinQar t that of flaps from the inmk 
Manv of the tubed flapa b women are obtained 
from the back aod the sUa b thto atluation is 
uJoaDv coarser than that oo the arm. 

The TTgioo from which a tubed dap is t be 
secured mil depend on the altoation and cnent 
of the b •ohremeoL For locallied area abcwl 
tbe lower part of the face and oecL, an cromio- 
stcnnil flapcTteodlngpiraDei t the da -icje nd 
bdow it often it mom sataftclory Tbe stemil 
attachment to transferred. This type of dap has 
a wide range of amJicalioo becaose of the 
nwbO t> of tbc thooidcr Foe more ertenai 
lesions, flapa of thto type ertendins TrtxaDy m 
tbe lateral tboradc region or trarmerstli 00 the 
lower portioci of tbe chest, one end of which mar 
be swung directJi t tbe volird region, or 


abdoraiBalflapalramferredbi atiichmentl tbc 
wrtstajeUkeli to be requireO. In a ca*e b %kkh 
radiodcnnalius wi ULm care of sane \ cans p 
inTohement of the sVin and subcutaneous tWue 
of the entire necL and lower portion of the face 
wasprescnt aoda Ulefal Ihoracicflapof suffioect 
length to codcdc the neck was tequlred. 

Tire resalts of the surgKil treatment of radl> 
denrathto b most Instances are htgUr satK- 
factofv as rt«nto rebevfaf the patients f\tcp- 
toms, conecllag emtlng deformity and resnuinif 
function Tbc symptceni, which asnallr are 
in-ing aod of long durillnn, are rebeted almiwt il 
once oa remmaJ 0/ the bvof rd tissne Tha h 
tree c\Ta though the wound to not dosed 
dateh It is true also b cases b hich mahgna t 
cha ge has occurred. As there to com fia ja their 
little tendency for neopbsras de\eioipfiig as a 
lesujt of radiodennatitto t metististoe until efl 
ad •anced, a earellent chance d cure to aSordeti 
by wide remm-al in a mionalJr earii stage 
rtoKic ctarectbo to alw vw one of tbe cfaWpr^ 
ktni, acKl tbe lesolt of repair w (II BatsoUr t rr 
with the feat res presented bv tbe fodnidoal 
ca* od the etpenence of the nrgcon 

Figum to to, bdostoe QJustrite the etsdj 
tlons n vioas cam before operatioo tie 
operatKe methods used, and the icsulu d 


RadjodernnUtto often to nwrc serioni than tbe 
CDodlUon for which Irealment was grren pri- 
mari] (hrmposure during diagnostic 01 inei 
peutic procedures osualh to remoasible for sodi 
tcwmi indmdua] suscrpribfl 1 1 to an itnpor 
taut etiobfdcai factor The acute stage of tbe 
diseair to self boiling nle« crcesanT reacunn b 
present, nd wirncal treat nient ts amt rairxbca ted 
dunrg tha peitod The chronic stage of the 
process ts progrerJ f and there to decided 
tendcnci for epithebrana t Jeielop Surgical 
rerom'mJ ts the onJ\ means of conlroflJrig the 
rood lion when secDQdar^ IrratbatJon cha pesire 
prenonoced rrunary dosnre of the wound to si 
times posubfe folkrwing erdsfon of the regain cf 
radxri erma tltis When thto u not lea dble iffilga 
lion of a free skb graft or use of sJkUng flap or 
a pedicle fljp to required Tbe nitimate result 
time ca« as a rule ts mlislicterv 
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Sur-Mcal niul ProTnost ic Sifrnificancc t)i I innor 1 liroiniMisis of the Renal Vein 

{ 7 » r* 

10H\ K \lciw\ \n\ M n MO,! \ . 

R(Hhc-.tcr, Mitinr'-otT 


T in ]>roi;ni)^tiL '-iiiniliniiri nf nil t'l'.liOr 
mioKcmcnl <>( ilu npioml Knijih 
niKic^iiiCTK'-Dinriinonnof tin. !>rn^t 
'.tonntli or colon o will 1 nown It o 
iTCopni/u! lint nnlipnnl tumors of tin I nlnti 
Ini i "i tcndcnci to in\ uli llit ninl \ i '■n'l'- 1 In'- 

n c<i>ccnlh tnii of rarcmom-i of tin n ml corn \ 
whicli n commonK cillcd h\( t nuiihronn In 
in occa'ioml cn^i lilt rc^ullinp tlironilHisit In-- 
c'cltnilcd min the infirmr \ttn ci\ i and in ran 
instance' it In-- cetendtd into llit hi art 

The recognition of a tumor throniliU'' in iht 
renal a cm m Ihi pR‘^'nct of ntnl nioiila«ni i- of 
importance from a <;urt:ical as \ ill a'l a propnostn 
point oi a lew \l the lime oi oix ntion tin sut>,i on 
alawaas adhircs to certain principles m mohih/a 
tinn of the proa th liccauH of tin pnvsihlt c\i'- 
tcncc ni a tumor thnimhus I urthimioa lit 
ilctcrmmcsasiarla a«|wi'silili dunnpthi cour=eof 
the opentioii whelliir or not such i ihronilius 
actualla exists If it is lound certain sj ttnl 
jiroctduas must he eniiiloatd in order to dial 
aaith it iiroperla and tin reha reduce tin risk of 
ojicntinn and enhance the lilelihood of uliimitc 
sura laal of the patient 

I oulds ohscracd inaolacmenl of the ren il aein 
in 22 s per cent of :oo casts of cirnnonia of iht 
kidnea Judd nntl ‘'clioll rfjioricd i cist of 
hai>cmci)hroma in aaliich filal pulmonara emlio 
li=m occurred while nephrectoma was Ixinp 
]K.rfomKd Tlie source of tht cniliohis was n 
thrombus in the renal aein Of the fea authors 
aaho ajijxar to haae recopni 7 ed that inaolaemcnt 
of the renal aein atlaersela ifTtcls the jieriod of 
suraiaal after ojicration m cases of malipnaiit 
tumor of the Vidnea, a c can mention llintl nntl 
Rnnlers '1 hca rcjnirted llial the renal a cm aaas 
inaolacd in ^8 or ig 0 jicr cent, of ig, cases of 
carcinoma of the renal cortex flic ax crape j eriod 
of suraiaal after nephrectoma aaas !;g months in 
cases in which the renal aein was not inaolaetl 
whereas it aaas onK 48 months in cases in aahich 
the renal aein aaas inaolacd flic present report 
IS based pnmarih u])on a studa of the incidence 


of this rnmphcalioii in tht prist net of renal 
iHO|ilisni and it« im|)ort nice in tlit ultmiite rite 
of suraiaal follow iiip ncplmctoma 

ill Tiitiii 01 sTi nx 

In orrltr to rlitirmiiu ihi incidence of tumor 
thromliosis of till rt n il a tin and tlic efft cl of such 
thmmhosis on tht ullimitt suraiail nit after 
ntplm'eloma for nulipiiaiit ntoplisnt a ilisscc- 
tion aaas m ide of tin aein irtir\,andllitirtril)u- 
I iriis in the hihim of tat ra kidiiia tint had been 
rtmoard Ixcausc of 1 mahpnant imiplasm it the 
M lao t lime m the atars looj to 1040 incliisiat 
In all aiijiroxim ilela 700 1 idnea s were tx iminetl 
Of licet ssiix a iiiimlier of hdiieas were so mu- 
lilated that struelnrts m the liilum ea aded identi- 
litation In othi r cases, onK tin tumor h id luen 
s,aai(l I hese s))ccimLns wi re disetrded from ilic 
strits ihirtfnre I idni a s containmp niahp 
nant neojilasnis won mchiiletl in thisstiiila Onla 
that portion of the renal at in and arlcra ind their 
tnhutiries which I la outside the renal paren 
cha m i a> as examined \o iltention aaas accorded 
a iscnlar inaolainient lia malignant neo])Iasm 
a ilhin llie kidnea betaiisc the renal aein and 
artera ripiilla lose iheir miiscul ir tunics on enter- 
inp the I idiica aaliich mikes their idcntific ition 
tiiflieull and often liiphla c|uestionahlc hteause of 
the hiliihta of confiisinp aessds wiili artifacts 
No atlem|)lvas mule to inaestip-ite the acccs- 
sora renal aessds is this was felt to he impnc- 
lical I lit pross examination of the a ein indarttra 
usualla sulliced to mdic iti whet her a tumor thnim- 
hus aaas ])re sent If it w is jiresent 1 block of tissue 
from the inaolaed aessd was oljl lined from aahich 
a histolopical section w is cut and stained aailli 
licm itoxalm and cosin When anj doubt existed 
IS to aahether the aessds in the hilum were or 
were not inaolacd, a block w is cut from the 
thiuhtful aessel and i Iiislolopicil section aa is 
maile In caera inst ince, histological sections of 
the tumor itself aaerc examined Phis was the 
procedure aahich aaas followed in regard to all 
malignant nco])hsms of the kidnex Carcinomas 
of the renal iielais required additional inacsti- 
gation 
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Fig 2 Gross appearance of the hilum of the kidney The 
mam renal vem and the mam renal artery are evident The 
renal vem is vndely dilated and filled with a malignant 
thrombus The pnmary neoplasm of the kidney is a 
hypernephroma. 


readily identifiable Thus all guesswork as to 
whether one was deahng with lymphatics or arti- 
facts was eliminated The region around the renal 
arters' was particular!} advantageous for the 
study of the nerves because of their abundance in 
this region Of necessity, involvement of the 
penneural hunphatics is not a gross but rather a 
histologic observation 

Under ordmaiy circumstances, the identifica- 
tion of the mam renal artery and renal vem was 
easy The lumen of the vein is two or three times 
the size of that of the artery The wall is thinner 
and more collapsible than the wall of the artery 
Anatomically, the vem is situated characteristi- 
cally in the anterior portion of the hilum, the 
artery somewhat more postenorly, and the ureter 
with its pelvis more postenorly still There is 
considerable fat between the structures m the 
hilum of the kidney The renal nerves in the 
hilum accompany the artenes Histologically, the 
mam renal vem is charactenzed by havmg an 
insignificant, circular, smooth muscular tunic 
adjacent to the mtima while external to this is a 



Fig 3 Gross appearance of hilum of kidney As in 
Figure 5, the main renal vein and artery are evident, the 
renal vein is widely dilated and filled with a mahgnant 
thrombus, and the pnmary neoplasm is a hypernephroma 

ver} prominent longitudinal smooth muscle coat 
with the muscle fibers arranged m bundles 
(Fig la) The histological appearance of the wall 
of the renal vein is very similar to that of the 
inferior vena cava The renal artery does not 
differ from any other medium sized artery having 
a well formed mtemal and external elastic tissue 
lamina (Fig ib) The renal nerves are of the 
nonmyelinated vanety and easy to identify 

The identification and determination by gross 
and histological methods of the presence or 
absence of a malignant neoplasm in that portion 
of the renal vein, artery or penneural lymphatics 
situated outside the renal parenchyma was 
determined in the 636 cases In not a solitary case 
was the outcome known to the investigators 
dunng the study In tins way there was no 
opportunity for even an unconscious effort to 
find involvement of the renal vessels m those 
cases in which the patients lived a short time, or 
vice versa, after nephrectomy All mahgnant 
neoplasms were classified and graded at the same 
time At the conclusion, the survival rates were 
tabulated by the Division of Biometry and Med- 
ical Statistics 

A few words might be added about the terms 
used We have chosen to use the term "hyper- 
nephroma” as being s}Tionymous with carcinoma 
of the renal cortex It is the general consensus 
that practically aU, if not aU, of these neoplasms 
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rV 4 ctf KVfi TTTml m Md lun m*t auiy 

TV trior tbm do rvKknn at ibzjxiom (V cn. 
k>«ntT U fiVd oJi BaVmt thracsba vcondt/jr to 
of tb* kjiaej (WvaiocTtn cod rma 



Xi+) 



Vs } Sirucri eJ rDia m»l ets ud noal wlrrr TW 
rt«al cB b kMj dUitrd ud VW iU mu^iui 
tbnmb*t wmduT’ I bjTcnirp bi n— el iV kjda(7 
(braoKayka ud mm yy)) Sjr el ibe AcaU be 
fwfvfd hblJwia)«wT4 

onc<nAt« ffore mal tubule* niber than ■diml 
iTCU. Tbnr b aiED comadrrabtc rontrmnrv u 
to Ibe Iiie of »o callrd adcDonu of the csrln of 
lheLkIi:>e> It sou ofJnloo Ual ihb rTpraeoU 
0 c■ri^ adCTMcardrtoena of th mud cortn. 
IIa«e\-rr ths oeofJum pfarniU) has I llte or 
DO tmuJmcT t nirtaiUiirc unlQ h readier 
certain dse. It u dedded not t Inchide Uut 
coQtrwmlal ocoftfasm (n thb u d> of h -per 
Dcpfaromaj cwiscqtmilJy ofd\ ardtjotaas of the 
re^ coitCT whidi Dcre more than j ccnttmeim 
I diaDteter acre iDcJutied. Csrdnomj of lie 
renal peh-b re referred l u squamcni ceU 
caranomaa becaise ctronomas of thb t}Te 
often tend t djffemalbtc Into ml squamnot 
eptti*ii\jin wlvidna LKatiraiation V'.'niM ta- 
moel coininonJ\ referred t us embe^tm* The 
■arcotsas lepresest beterofngous jrroup I thb 
groop ate included l^mpfwaartoraa, fibrasajeoeca, 
and leiom^'04ar^DraB 

l^CIDC^tt. i^fD r*OG,\CTsnr h: incxwn or 
TCI* * niaousofca or tul u \i \ii 
The type nf mallpia t lumwi encountered In 
these 6j6 curt s short □ In Table I It b of 
intereat t oof that in 50ft or fo per cent, of tb 
case* the ttmwe was da«6ed as b^■peTT^eptn 




Fig 7 a and b, Section of mam renal \em m 2 cases The firm attachment to intima of \em may be noted The 
showing nubbin of hj’pernephroma onl> partlj occluding primary tumor m each was a hj'pemephroma of the kidney 
\em and produang no enaence of complete thrombosis (hematosyhn and eosm, a, X104, b, X34) 


ma The relative incidence of the various tumors 
^'a^es in minor degree from that reported b\ 
Pnestlet m 1939, but, as has been stated pre- 
\ loush , It i\as necessan in this studv to eliminate 
certain neoplasms because the hilum of the kidnev 
could not be identified, in addition, those malig- 


nant neoplasms of the kidnej' which were removed 
in the t ears 1937 to 1940 inclusit e are included in 
this stud) For statistical purposes in computing 
the survival rate, onl) the patients vho were 
operated on pnor to January i, 1937, were 
mcluded This was done so that all the patients 


T\BLE n — M VLIGXANT TTJJIORS OF THE KrDXH\ RELATION OF 5 YEAR SURtTVAL RATE TO 
PRESENCE OF TUMOR THROMBOSIS OF THE RENAL tHIN OR LNtHDHhlENT OF 
THE PERINEURAL LYMPHATICS OR BOTH 


H\*pcrTiephroma 


Squamous cell carcinoma 


T> , » t j Pabcnts who liN-ed 5 or t» » * i. j Patients who IK ed s or 

PaUcnts who surviN ed ^jQ^e > ears after dis- Patients who 5imn% cd more \-ears after dis- 

operation missal from hospital operation missal from hospital 


Percentapc 
of traced 
patients 



No in\*ol\’ement of renal \*ein or 
IjTnphatics 

In\ oU-ement of renal \*ein and 
iNTnphatics 




•Inquiry as of Tanuarj i io4J Included here arc patients operated on 5 or roore>ears pnor to the time of inquirj thatis 1036 or earlier Hospital 
mortahtN is excluded In the calculation of »um\-al rales. 
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Vthci^ ft rr rwl \Tin 

uivoK'niwiit 


Wixh r«ml vein inwolvcmcit 


'rior-* afXn JeaVinp hcopitnl 


1 Ik. 8 Tkt (snhU rUa n cs«> of (tf tWkjilncT nefmnd 

iku of aor*>Kl popakikn of tb« wuot tfc u tJmt of w peinU 

b / rmop fu e ami Cana or* pfcKird tm ifa« kifxjubaie tnJe 


«au)d bk t been opented on * itiffifWQt DomWr 
of >tin prior t ibe la'.’CKiiiftrion OptmthT 
deaths and the caw oi those patients who ctmU 
not be touted were sot amkLereil In aJcubtlog 
the wn-fnl me 

As olfht be ex pected, the bosplu] iBDrulJt> 
nte was ih|hU\ hifber i cases in which tumor 
thromboris wu lound in t be ten*! rein (8 pet cent) 
than it was m caw In wbtcb ndi tbnxnbotis was 
Qo< pfoent (6 per cent] This can readih be 
ernbioed b> the Ua that beoustasts b mon 
^Acnlt t obuln In cases In which ibromboab b 
present In sddJtioD. s throcobos in the miaJ 
rei occaiiocalh may break loose t the Ume of 
Kirpcal manrpolatWQ atid cause falmnsTy 

orrarzmoiL. 

In 509 of the 6t6 cases, the renal tumor was a 
hvpen»eTiir«na (t«b 4 c 1) JUlrjcna t thrombosis 
i the reoil eia (Firs, a and j) was present 1 

TtBUEm-mTElVEPHSOlItOt ■niEKIDSn I 

OFMtUCNVNCrt VNT» ■niE PRESENXE on 


tjs or u per cent of the cases of hvpemeyhtt)- 
ms It » w rthy of repetlliar that In ihrt pafo 
ibeierro renal rei nas twee used to desfpiate 
one of the vefais In tbe bOnrn of the Lldo^ b 
ntost cases, the nain rtna) vein or ooe cf hs 
prioufy drrbkns. There was bo erideDce cf 
oeophstlc LDvohmnent f an srlemn any of tbe 
cases of bvperDephrrtfm lo a munber a owt, 
htsu 4 o{CiaI e-ammal 3 cri dbeiowd endirtefitii cf 
the main reui artn-f ncreswrallr with beo^n 
thrombesb but seixibstJC brnhement cenid not 
be desMTslrited. I vofvetnent of tbe periaeual 
iv'n^shstlca was obwFcd la osdy 1 case Tomer 
llmmbosb of the renal rtln also was present In 
this case 

Tbe neMdasric ctfls aj^renlly enter the 
vesmla In tbe region of the tumor and iitnde the 
bigri cuts by conUnoKy \o other carnBcSBa 
cxhiblu this teodeno t such a marked degrre 
That tbe arterial tree b not fatraded b test 

tUX-VTlON OF I \ E tR SL R\ A U- R VTC TO OR \DC 

TUMOR imOMBOSIS OF THE REN \L \XIN 
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explained by the fact that the arterioles unlike 
venules have a more definite wall which is prob- 
ably sufScient to prevent carcinoma cells from 
entering the arterioles It is not surprising that 
the lung IS the usual site of metastatic mvolve- 
ment in cases of hypernephroma This may be 
explamed by the lack of lymphatic involvement in 
the hilum of the kidney and by the relative 
absence of metastatic mvolvement of the regional 
lymph nodes Bizarre metastatic involvement of 
the spmal column can readily be explained by 
anastomosis of the renal veins with those of the 
paravertebral venous system, which has been 
descnbed by Batson In cases in which thrombosis 
of the mam renal vein is present, the vein may be 
normal m size but it usually is dilated (Figs 4 and 
5) , m some cases, the diameter of the lumen may 
be increased ten times (Fig 6) The thrombosis 
may extend a varymg distance along the renal 
vein, at times, it even may involve the mfenor 
vena cava It becomes firmly attached to the 
mtima of the vem as it grows (Figs 7a and b) It 
acquires its blood supply from the wall of the 
vessel as it grows, and thus behaves as a sort of 
parasite This is a very important phenomenon 
to recognize as when a tumor thrombus is present 
m a renal vem it is not sufficient for the surgeon to 
“milk” the thrombus in the vein toward the 
kidney and then cut the vem where the thrombus 
was ongmally attached By so domg, neoplasm 
will mevitably be left attached to the wall of the 
remnant of the renal vem It is necessary to 
excise the vem beyond the site of attachment of 
the thrombus, that is, on the side of the vena cava 
In the cases of hypernephroma, the mortality 
rates m the first year after the patients were 
dismissed from the hospital were as follows 38 per 
cent m the cases m which tumor thrombosis of the 
renal vem was present at the time of operation and 


only 18 per cent in the cases m which tumor 
thrombosis was not present This is another 
indication that tumor thrombosis of the renal vem 
senously affects the prognosis in cases of hyper- 
nephroma The 5 year survival rate in both 
groups of cases was 41 5 per cent (Table II) It is 
of interest to note that it was 55 4 per cent m 
cases m which tumor thrombosis of the renal veins 
was not encountered at operation and only 29 per 
cent m cases in which thrombosis was not present 
The survival rates are shown graphically m 
Figure 8 

In the cases m which tumor thrombosis was 
present, it seems reasonable to assume that 
showers of mahgnant emboli must have occurred 
into the venous circulation and especially m the 
lungs It IS a wonder that actual metastatic 
lesions were not present m the lungs in aU of these 
cases It IS apparent that few of these emboh 
acquires a parasitic blood supply and those that 
do hve occasionally undergo regression after 
removal of the primary neoplasm 

The relation of tumor thrombosis of the renal 
vein and the grade of malignancy, as determined 
by the method of Broders, is shown m Table III 
Tumor thrombosis was present m 49 8 per cent of 
the cases m which the hypernephroma was grade 
I or 2 and in 61 9 per cent of the cases m which the 
tumor was grade 3 or 4 It is apparent, therefore, 
that even hypernephromas of low grade have a 
great tendency to invade the renal vem Table 
III reveals that the presence of tumor thrombosis 
of the renal vem tends to increase the gravity of 
the prognosis regardless of the grade of the 
pnmary tumor 

Table IV shows the relation of tumor throm- 
bosis of the renal vem to the weight of the mvolved 
kidney, that is, the weight of the kidney and the 
hypernephroma The incidence of tumor throm- 


TABLE IV —HYPERNEPHROMA OF THE KIDNEY RELATION OF s YEAR SURVIVAL RATE TO 
THE WEIGHT OF THE INVOLVED KIDNEY AND THE PRESENCE OF 
TUMOR THROMBOSIS OF THE RENAL VEIN 


Wei^t of 
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cases Involvement of the penneural Ijonphatics 
in the hilum of the kidney (Figs g, lo and iia) 
was present in 23 of the 34 cases Tumor throm- 
bosis of the renal vein (Figs iia and b and 12a) 
was present m 20 or 86 9 per cent, of the 23 cases 
in which there was involvement of the penneural 
lymphatics In one of the 20 cases, thrombosis of 
the renal artery also was present (Fig 12b) 
Because the lymph and blood vessels of the 
hilum of the kidney are so close to the epithelium 
of the renal pelvis, it is not surpnsing that tumor 
thrombosis of the renal vein and involvement of 
the penneural lymphatics are rather common in 
cases of carcinoma of the renal pelvis It is more 
surpnsing that they are not encountered more 
frequently In cases of carcinoma of the renal 
pelvis, metastasis usually occurs in the penaortic 
lymph nodes or m the lungs 
The 5 year survival rate is shown in Table H 
In cases in which tumor thrombosis of the renal 
vein or involvement of the penneural lymphatics 
or both were present, only i patient is known 


to be alive 5 years after dismissal from the 

hospital , 

* WTLMS’ TUMOR 

Tumor thrombosis of the renal vein or involve- 
ment of the penneural lymphatics or both were 
present in 14, or 43 2 per cent, of the cases of 
Wilms’ tumor (Table I) The penneural lymphat- 
ics were mvolved m 2 cases Tumor thrombosis 
of the renal vein also was present in i of these 
cases Considerable necrosis was observed in 2 of 
the cases in which tumor thrombosis of the renal 
vein was present In these cases, radiotherapy 
apparently had produced necrosis of the tumor 
thrombus The presence of tumor thrombosis of 
the renal vein or involvement of the penneural 
lymphatics or both apparently had little influence 
on the 5 year survival rate in the cases of Wilms’ 
tumor 


Tumor thrombosis of the renal vein was present 
m 2 of the 20 cases of sarcoma of the kidney 










tip II Carcinoma of pcliis of kidney a, left, t 
small \ cm and nen e m the hilum of the kidnej taken from 
^ Figure 9 The \cin is complcteK thrombosed 
showing much fibrous tissue and a few strands of squamous 
cell caranoma (hematoxylin and eosm X39) The lymphat 


ICS around the ner\e arc sheathed with caranoma cells 
b, A larger \ ein taken from area 5 m Figure 9 Its muscular 
walls arc complelelj thromb^ed with fibrous tissue 
contaming a few strands of caranoma cells (hematoxt hn 
and eosin X24) 
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vem, as he can m most cases, whether or not a 
tumor thrombus is present in this vessel If none 
is found, clamps may be applied promptlj in an 
appropnate manner to the renal pedicle, and the 
kidney may be removed If a tumor thrombus is 
found it will have to be dealt with m one of several 
ways, depending on its size and the degree of 
involvement of adjacent structures It should be 
remembered, as will be mentioned later in more 
detail, that the wall of the vein becomes mvolved 
by the mahgnant process m the presence of a 
tumor thrombus This means that the portion of 
the vem to which the thrombus is attached also 
must be removed if aU tumor tissue is to be 
removed Usually, however, there is a short pro- 
jection of the thrombus centrally m the vein 
beyond the most proximal point of attachment to 
the wall of the vein 

The easiest tyj>e of tumor thrombus to deal with 
IS the one which extends for such a short distance 
m the renal vem that there is enough unmvolved 
portion of the renal vein for the apphcation of 
clamps between the thrombus and the vena cava 
Such a case offers no particular problem except 
that care should always be taken not to dislodge 
the thrombus and not to include any of it m the 
clamps In other cases it may be found that the 
thrombus extends almost to the vena cava so that 
there is space for the application of one clamp 
only between the end of the thrombus and vena 
cava Under these circumstances this clamp 
should be applied to the renal vem and the tumor 
removed Any mvolved portion of the renal vem 
distal to the clamp may then be excised and the 
remaimng portion may be utilized for obtaining 
hemostasis either by hgature or suture When 
circumstances are unfavorable because of diffi- 
culty of exposure, poor condition of the patient or 
other reason, one or more clamps may be left in 
place on the renal vem with safety These are 
loosened m 48 hours and removed m 72 hours 
Fortunately, the renal artery m cases of hyper- 
nephroma IS practically never mvolved with 
tumor thrombus and, therefore, the arterial blood 
supply to the kidney may be controlled in the 
usual manner 

In the event that the tumor thrombus extends 
from the renal vem into the vena cava, a more 
senous and difficult problem is presented When 
this occurs on the left side it is seldom if ever that 
all mvolved tissues can be removed If involve- 
ment of this type is found on the right side, where 
the vena cava is more accessible, the extension of 
the tumor into the vena cava usually can be 
removed unless it is too massive In case there is 
a relatively small extension into the vena cava one 


may be able to expose this vessel above and below 
the region of mvolvement The flow of blood m 
the vena cava then is controlled in one of several 
ways The assistant may compress the vessel 
against the vertebral column with one finger 
placed above and one finger below the site of the 
thrombus, or rubber covered Doyen forceps or a 
serrefine damp may be placed in similar positions 
The surgeon then opens the vena cava, removes 
the thrombus, and any of the wall of the vena cava 
that is mvolved After removal of the tumor 
thrombus and while hemostasis is maintained, the 
vessel is sutured with a single row of oiled silk 
blood vessel suture matenal Removal of such a 
thrombus will make the difference between cer- 
tam failure and at least the possibility of a satis- 
factory ultimate result Of course, in some cases 
it may be impossible to remove thrombotic 
extension into the vena cava, particularly if this is 
quite extensive and perhaps has extended both 
proximally and distally m the vein 

COMMENT 

In cases of hypernephroma of the kidney, the 
presence of tumor thrombosis of the renal vein is 
of definite prognostic significance The prognostic 
significance is comparable to that of mvolvement 
of the lymph nodes in cases of carcmoma of the 
breast or gastrointestinal tract The mam veins 
m the hilum of the kidney can be exammed more 
easily and more qmckly than can a group of lymph 
nodes Five or ten seconds usually is suffiaent to 
determine the state of the renal vem and its 
tnbutanes 

In cases of carcinoma of the renal pelvis, the 
prognostic significance of tumor thrombosis of the 
renal vem or involvement of the lymphatics is 
greater than it is in cases of hypernephroma 
Involvement of the lymphatics can usually be 
determined only by histological exammation The 
lymphatics about the nerves can be identified 
most readily 

In addition to the grade of mahgnancy as 
detemimed by the method of Broders and the 
presence of tumor thrombosis of the renal vein or 
involvement of the lymphatics, there are other 
factors that obviously affect the prognosis The 
most significant of these factors is involvement of 
the penrenal fat or structures adjacent to the 
kidney In this study, the penrenal structures 
were not exammed as the specimens had been 
fixed with formaldehyde In some cases, the 
specimens had been fixed 40 years before this 
study was made It, therefore, was our opmion 
that the results of examination of the penrenal 
structures would be inaccurate When it is a 
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CONGENITAL DISLOCATION OF THE IIIP WITM SPECIAL 
AT1EN1ION TO THE AFIER-CARE PERIOD AND 
LA IE POSTREDDCI IVE RESULTS 


GORHOV WHIST ON, } 

AITHOIGH conpcnitnl di'^lontioii of the 
A liii) vas recorded in ancient limes, its 
/“A ]nthological an itom\ was not dealt 
L- \~ with until the work of Palclta in 1S20 
and then aarefulK dcscnlred In Dupin tren in 
1S26 (Tubbt, iqsq) Tliroughout the following 
a ears, the literature has licen generousK sujiplicd 
with the clinical aspects of the congenital hip 
Like most orlhopeilic problems, congenital dis- 
location of the hip requires as careful and tlior 
ough attention to details in the after care period 
as lliat gnen during the ojicratne phase Al- 
though each case presents an indu idu il problem, 
certain basic pnnciples must still be followed cacn 
though radicalK modified to suit both tlie iiatieiil 
and surgeon These pnncijilcs were carcfulh 
noted and their merits studied in a series of eases 
collected botli in LngLand and the Lnitcd Stales 
Of the 4S eases in this senes which were treated 
and then, except for 2 eases, obsetaed for 10 
xears or more, the majontx were examined per- 
sonalK b\ the writer and the functional and ana- 
tomical end-results xxcre recorded 
Congenital dislocation of tlie hip, a clinical cn- 
titx that might lictter l>e expressed as congenital 
misplacement of the hip, for Us ctiologx is still 
largel} a matter of conjecture and thcors , is not a 
rare deformitx It is obseiaed more frequenlK in 
certain sections of the United States, particularh 
in the northern states Outside of the TVestern 
Hemisphere, the largest incidence occurs in Ital> 
and France, and at the Rirroli Institute in 
Bologna, 3,216 cases had been treated in 33 x ears 
(Putti, 1934) 

To evaluate the end-result after treatment of 
congenital dislocation of the hip, careful consid- 
eration has been given to the method cmplox’ed to 
obtain the reduction, the position and period of 
immobilization, and complications that might 
have influenced the final result Unfortunatelj, 

Collection of ease studies in F ngland made possible through a 
trascHmg fellowship grant from the Nemours Foundation 
Indebtedness and appreciation for the pn\ilegc of collecting 
and use of thdr eases is expressed to Mr IIarr> Platt Manches 
ter Ro\ al Infirmar> Fngland Dr Philip!) \\)J«ton IJospitalfor 
Speaal Surgerj N(r\v ^ ork Cilj and Drs Lord Schrock and 
Johnson, Omaha Nebraska 
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nnnx of the ease records were lacking in fine dc- 
tiil but all ax iilablc data were obtained from 
them and reproduction of all rocntgenogrqibs on 
cicli ease was made for the purpose of further 
stuflx 

Xtl TIIOIIS Ot RFnUCTION 

I he closed mcfliod of reduction for congenital 
dislocation of the bip is used for the majoritx of 
patients treated in the clinics from wbicb this 
serieswascollcctcd and studied Fortv-fourof the 
4.S eases in this group were treated bv the closed 
mani]iulati\c method, and the Iccliniquc de- 
scribed bv Loren/ was followed in 41 of these 44 
cases In accordance with the teacJiings of Lorenz, 
the present writer was assured in the clinics from 
which the ease records and patients were studied, 
that the hqis were manipulated gcntl> and with- 
out undue force The procedures of Lange, Calot, 
and Rullon were used for the 3 remaining patients 
treated bv the closed method. Cases 27, 40, and 
4?, rcsjicctivcl} (Table II) 

Open operation was performed in onlv 4 pa- 
tients in the entire senes Two liijis. Cases 29 and 
39, were reduced follow ing the remov al of a capsu- 
lar obstruction but the third, Case 34, required 
remolding of the femoral licad before reduction 
could be accomplished The remaining case had a 
shelf constructed over the false acetabulum with- 
out an aUcmjit to rcjilacc the femoral head in its 
normal position (Case 26) 

UIXIODIIIZATION 

The position of immobiii/^tion of the hip fol- 
lowing reduction b> the Lorenz method was that 
of marked abduction, flexion, and external rota- 
tion The “frog-leg” position of 90 degrees, ab- 
duction, 90 degrees, flexion, and marked external 
rotation was used in all eases in which patients 
were treated by tlie closed method, except Case 27 
in winch the leg was immobilized m abduction, ex- 
tension, and internal rotation The “frog-leg” or 
first position was maintained for a penod varying 
from I month in Cases 20, 25, 30, 33, 36, and 39 as 
a minimum to a maximum of 10 months m Case 
45, xvith an average of approximately 4 months 
(Table I) 
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the antetorsion of the femoral neck necessary to 
secure adequate stability after reduction (Cases 
22, 24, 25, 30, and 33) In each case, manual os- 
teoclasis was done just above the femoral con- 
dyles and, with the hip held in a position of m- 
temal rotation, the distal fragment was rotated 
outward until the patella faced directly antenor 
Manual osteoclasis was performed on 7 femurs 
m 5 cases and in only 2 hips was the anatomic end- 
result rated good This operation may be neces- 
sary m the case with marked antetorsion of the 
femoral neck but derotation takes place as a rule 
in sufficient degree to result in a stable reduction 

COMPLICATIONS 

The complications which anse in the treatment 
of congenital dislocation of the hip are weU 
known and for that reason, only those that oc- 
curred in this senes of cases wdl be mentioned A 
comphcation to treatment may be some pre-exist- 
ing condition as weU as some imdesirable after- 
math following reduction Case 3 presented typ>- 
ical findmgs of osteogenesis imperfecta congenita 
pnor to the onset of treatment for bilateral con- 
genital dislocation of the hip Multiple fractures 
occurred during the penod of treatment and pre- 
vented retention of the hips after reduction Both 
femurs were mvolved the left was fractured by a 
fall while the hips were in the second position 
without the legs being mcorporated in plaster, and 
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Fig 4, left Case 10 K M , female, aged 2 years at tune of manipulative reduction X 
ray film shows right hip dislocated and left hip subluxated (1Q21; ) 

Fig 5 X ray film made in 1936 shows ngnt femoral head to be nearly normal in con 
figuration but nding opposite the uppver hp of the acetabulum Anterior reposition I 


head of the femur is m the acetabulum and api- 
proaches the normal m size and shape as disclosed 
by x-ray (Figs 1 and 2) It is to be expected that 
this group of patients has essentially normal cbn- 
ical findings Of the 48 cases revie-wed, 18 belong 
in the class I cures and a good or excellent func- 
tional result IS present in r6 The average age in 
this group was 3 years at the time of reduction 
(Table H) 

The functional end-result has been rated as ex- 
cellent when the hip presented practically full 
range of motion and was painless and stable A 
good result includes those hips with some limita- 
tion of motion but otherwise painless and fairly 
stable A fair end-result is given to the group of 
hips that became painful after moderate activity 
or nere moderately unstable in walking or both 
Limitation of motion was present in most of these 
cases The poor end-result group contains all 
other cases not classified in the preceding groups 

Among the class II cures, are placed those 
which show an equally definite anatomical cure, 
but in which the head of the femur is distinctly 
abnormal, either in the direction of being mush- 
roomed, varoid, or of being partlj or completely 
worn awa} by absorptive arthritis, a term used bv 
Tairbank (Fig 3) Nineteen cases were found in 
this group The functional end-result was good in 
9 and fair in 7 One case rated excellent but was 
onl\ 7 \ears after reduction The 2 remaining 
cases were poor (Table H) 

In the foregoing groups, the femoral head has 
been replaced and retained m the acetabulum 
Unfortunatelj a considerable number of cases fail 
to maintain this reduction through some anatom- 
ical \anation but the femoral head has been 
changed from a pmstenor dislocation to an ante- 
rior position The antcnor repositions are dmded 
into two groups b\ Fairbank according to the 


roentgenological findmgs Of course, these groups 
do not include untreated cases, in which the femur 
remains in its ongmal position postenor to the 
acetabulum 

Anterior reposition I, means that the case pre- 
sents a fairly well formed rounded head opposite 
the upper lip of the acetabulum with or without 
the formation of a false acetabulum at this point 
Instability is the most promment symptom in this 
group although pam may be a major issue (Figs 4 
and s) In this group, 3 cases have been included 
by their x-ray findings but the functional end- 
result was rated good in 2 of them. Cases 10, 28, 
and 46 (Table H) The other case being classified 
as fair 

Anterior resposition II, includes all cases with 
gross changes in the bones, which usually take the 
form of flattening and absorption of the head of 
the femur, and flattening and condensation of the 
bone at the site of the upper bp of the acetabulum 
(Figs 6 and 7) This group includes 14 cases and 
17 hips of which 4 cases had a functional end- 
result of good, 6 rated as fair, and 4 w'ere classified 
as poor (Table II) 

CASE REPORTS 

The following case reports are of the patients 
whose roentgenographs w ere used to illustrate the 
x-ray classification followed in this group of cases 

Case 9 M M , female, v as aged 2 years when first seen 
m July, 1928 The family history was negatit e in regard to 
congenital abnormalities \otmng unusual was noticed 
about the patient until she began to walk and de\ eloped a 
w addling gait. 

E.xamination disclosed a sturdy child who walked with a 
moderate left limp Xo lordosis was noted The Trendelen 
burg sign was positive on the left, telescoping of the left 
thigh was present and the greater trochanter could be pal 
pated in a superoposterior position Abduction was also 
limited Roentgenographs made on July ir, 1928, disclosed 
the left hip to be dislocated supenorly (hig i) 
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the rifht sostAlncd & gr teu stjA fracture dor og « 
rananipaktioci of the hip. loddetiul tnctum 
dorii^ the coom of treetiDait loduded the left 
tibia a£Kl Cbuli 00 3 occukni, t Kcxtod fnctote 
of the kft fern r uxd a fncture of both boaet of 
the left f re«m. 

As cute vtieptococcta infectioD of ibe thnai 
with as elaratkto of teapenture t 06^ dffm* 
de v eloped In Cue 7 dansg the Sth month of 
treatment The ttae f antutreptncixrot Knun 
prodnced a raptd aubaidoKe of (jinptacsat aod 
the infectkn reaoJted In 0 fll cfect in regard to 
the reduced hip. Iliia patxst had as enOnit 
eod-reaalt wben eruniaed it >*ean ^ter th« re 
dnctioo 

I^l^thentx i)'mpto(aa de\Tk»ped la Caae 9 
donng the id moDth after redoctMO and the 
diUd wu treated inth MnOdipblhentic aenun. 
The tcmpeiataie rapidly dedlorf aod the infee 
tfoo prod ced do uodeafrahle aequeke. 



F« i E B fcimtk i«rd s } cat* al tsi* el 

aarralam rwti j cOcc ^ ray fifa dm ta g» 

rrdacm taH toakcd dstortKO el {moral 
l**di aod o«la OeaiTlcvr (Pn rt^wan .fayiaadr 
ta erf too poor qgakty to rrprodact > 


Poeumonta U not an nnaminjon pcatopentht 
coenpheabooi aB Uxa of aorgny and dneloped 
In Caae during tie ylh month after jedBrtxn. 
Tliia cue bad a poor anatomhal esd-naob al* 
though there wu do isdkatkio In the cue rtewd 
(bat ibe hip au fcrol ed anmodary to the long 
InfectiotL 

>>ene injury u a cxxspUcadcD to rtdcctics 
wu peearat b ooK 1 caae. A parahtlc foof-drep 
«as an immediate aeapUatun folkrvhig re^ 
two I Ckae but the patknt had mde a dB' 
pkt reOTTryaben ihefmaJpkatemreinned 

t 6 morttha. 

Redialoalkm and nUuntioe are not ooettB- 
moo oconrcDcn in the coom of trearunt of the 
congenital dislocated hip. In the ina}ent> of 
caaea, aorgkal pksiic prncediuea are dm, aid 
CDoatractfoo of a ibeil orer the femoai head h 
the meat frequent phitic open Uoo. Sbeiruigop- 
eraboos Tcre earned out in Caaea 13, 9,aodJJ^ 
at a s “d 10 reaja fter the oTi|;Iiial redtreti* 
reapecthely 

CUiVUnCATlOX 

The aA caaea revieactj lo thhacTiea, ahicb hare 
been onder obaemuon over period anffideotlj' 
lour to evahu tea ith aocae degree of accuracy the 
eod-teault of the agegenibl mripiaced hip her 
ticatment, have been daaaffied both from fore 
Uonal od anatonml tindjogi FaJrhank ra 911 
ttempted to group hk late reanlu of corgenftal 
dulocatioii of the hjp aod derked n i ray rk*i- 
SattOD ahich la afmpJe aod tet iuifrirntlv eom- 
ptete to aUcrir rtfkbieeadinate of the re*i 1 0 ob- 
tained. It k thk daaiificatxja upon ahich the 
natooual findingi b the petaent aerwa are re- 
corded 

The faiat group tn the Fahtunk ckadficatkei 
(daaa I carta) iochidea tboae caaea in ahich tie 
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activities, he complained of some pain in the left hip at 
limes The Trendelenburg \\as positive bilaterally and 
telescoping was present in the left hip There nas slight 
lumtation of internal rotation and abduction on the left 
and one inch of shortening The nght hip had full range of 
motion (Fig 7) 

The technique of Lorenz for reduction of con- 
genital dislocation of the hip has been followed 
in practically all cases in this senes Although 
there probably has been some shght modification 
to suit the individual surgeon, the majonty of 
cases were immobihzed following reduction ac- 
cording to the onginal outline of procedure The 
degree of abduction and flexion was at nght 
angles to both planes of the body in almost eveiy 
instance but the penod of immobihzation in this 
position and the other attitudes of less abduction 
and flexion were entirely dependent upon the 
stability of the involved hip 

The average penod of immobilization m the 
first or “frog-leg” position was approximately 4 
months for aU hips treated by the closed method 
As this penod was of the same duration in the 
Class I cures as for the other classes, each case 
was studied for an explanation of the infenor end- 
results 

Closed reduction which was done after the age 
of 5 years resulted in unsatisfactory end-results in 
all cases in this senes (Cases i, ir, 15, 19, and 20) 
Reduction of the hip was accomplished with dif- 
ficulty in Case 15, and the hips were not reduced 
clinically but appeared to be reduced by x-ray in 
Case 23 The age hmit for manipulative reduction 
IS rather low in the opinion of manv orthopedists, 
that IS, under the age of 3 or 4 years (Dickson, 
Fairbank, Putti, Sudbrack, and others), but this 
procedure is attempted up to the age of 7 or 8 
>ears m numerous clinics From the undesirable 
results in the above group of cases, it would ap- 
pear that the advocates for earlj reduction have a 
convincing argument for their opinions Whether 
trauma in Case 15 or misleading roentgenograms 
m Case 23 were responsible for imperfect end- 
results cannot be definitely determined 

Stud} of tlie second group of cases whose end- 
results left much to be desired disclosed a shorter 
period of immobilization than the average, but 
otherw ise presented no problem dunng the course 
of treatment (Cases 24, 25, 27, 30, and 33) The 
total penod of immobilization averaged 6 months 

F case in this group The presence of \er} 
shallow acetabula in Case 24 and sufficient ante- 
torsion to require osteoclasis in Cases 30 and 33 
mat also be contnbuting factors in these 3 
cases 

Incomplete reduction or failure to maintain re- 
duction in plaster was noted in 3 cases (Cases 4, 


23, and 28) Each case required remanipulation 2 
to 7 months after the onginal reduction Shallow 
acetabula were present in each case, and probably 
the same result would have occurred had a second 
manipulation not been necessary^ Marked in- 
stability of the hip due to shallowness of the ace- 
tabulum usually requires some plastic operative 
procedure to correct this condition 

Osteochondntis of the femoral head was noted 
on the records of Cases 35 and 36 as an explana- 
tion of the imperfect results in these patients No 
undue force was required at the time of reduction, 
and the convalescence was uneventful in each 
case As to whether osteochondntis is secondary' 
to trauma is a matter of opinion and, although it 
seems to have a smaller incidence in cases requir- 
ing less force in reduction, the condition does oc- 
cur even though no injury has been inflicted It 
has been observed to occur m the apparently nor- 
mal hip in a case of unilateral misplacement (Ob- 
erzimmer, 1933) 

Except for 6 cases which offer no reasonable ex- 
planation for an undesirable end-result after care- 
ful study of the records and roentgenographs 
(Cases ro, 40, 42, 44, 45, and 47), the remaining 
cases presented individual problems Osteogene- 
sis imperfecta congenita was present in Case 3 
Multiple fractures prohibited retention of the hips 
after reduction In Case 14 pneumonia developed 
with probable secondary involvement of the con- 
genital hip In Case 43 there were multiple con- 
genital deformities The dislocated hip was pres- 
ent in a congenital short extremity Spina bifida 
and clubfoot were also present Postoperative in- 
fection developed in (Tase 48 after a shelving op- 
eration for the unstable hip and resulted in gross 
distorsion and redislocation of the femur Shallow 
acetabula without operative correction were re- 
corded in Cases 16 and 46 and account for the re- 
dislocation in these cases 

CONCLUSIONS 

Although this senes of 48 cases which have 
been under observation from 7 to 18 years after 
reduction is rather small to form definite conclu- 
sions, It IS evudent after studv of Table II that the 
group of cases in which patients were treated by 
dosed reduction under the age of 5 years pre- 
sented late results both clinically and anatom- 
ically far supenor to those in the older age groups 
Also, a penod of postreductne immobilization 
extending oyer 10 months produced more cla’^s I 
cures in this age group tlian w hen a shorter penod 
of plaster fixation was used Numerous complica- 
tions have been presented, each of which appears 
to have a definite beanng upon the final result 
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THE SURGICAL TREATMENT OF BRONCHIECTASIS 

A Report on 76 Patients 

HOWARD H BRADSHAW, M D , F A C S , and JAMES F O’NEILL, M D , 
Winston-Salem, North Carolina 


M any excellent papers have been 
published in recent years on the 
subject of the surgical treatment 
of bronchiectasis and considerable 
data have accumulated The immediate mortal- 
ity has been steadily lowered and the indications 
for operation are being broadened constantly 
Many of the details of operabon have been em- 
phasized by Churchill (4), Edwards, Haight, 
Blades (i), and others 'The normal and abnor- 
mal surgical anatomy concerned with the opera- 
tion has been portrayed by Churchdl and Belsey 
(s), Kent and Blades (9, 10), so that it can be said 
that the operation has become more or less stand- 
ardized It is apparent that in the presence of 
conventional anatomy, lobectomy for unilobar 
bronchiectasis is a relatively simple operation and 
cames with it a mortahty of not more than i or 2 
per cent However, with a more careful iodized 
oil study of the bronchial system, it is evident that 
simple unilobar bronchiectasis is not usually en- 
countered Indeed it seems more likely that 
many, if not most cases of unilobar bronchiectasis 
have resulted from the presence of a foreign body 
or some other form of partial or complete bron- 
chial obstruction A careful review of the case 
histones of many pabents with unilobar bron- 
chiectasis tends to support such a belief 

More and more patients with bilateral disease 
are being subjected to bilateral lobectomy with 
considerable success (Eloesser, Lewis, Overholt, 
Bradshaw and Chodo 5 , Blades and Graham) 
Several patients have had three and a part of a 
fourth lobe removed successfully The operative 
mortahty in this group of pabents is, of course, 
much higher than in the undobar group It is 
difficult to obtain exact figures, but the mortality 
is in the neighborhood of 15 per cent The mor- 
talib in untreated bronchiectasis is about 35 per 
cent in pabents that have been studied to date 
(Perry and King, Bradshaw, Putney and Clerf) 
However, it is probable that many more of these 
patients a ill die from bronchiectasis or its compli- 
cations if they are obsen'ed for a longer period 
of time 

From the Jefferson Hospital Philadelphia and the Bomnan 
r raj School of Medicine Winston Salem 


In a discussion of the mortahty of operabon for 
bronchiectasis, it seems desirable to mclude only 
those patients with no known cause for their 
bronchiectasis As a rule m most reports, all 
operations for bronchiectasis have been grouped 
together regardless of the probable underlymg 
cause The changes produced m the thorax as a 
result of pulmonary abscesses or as a result of a 
more or less complete bronchial obstrucbon from 
tuberculous mfecbon may be very different from 
those produced by the usual type of bronchiecta- 
sis TTie amount of dissecbon required m bron- 
chiectasis resultmg from abscesses and the lack of 
healing often exhibited after the removal of a lobe 
m the presence of tuberculous mvolvement, may 
and frequently does increase the mortahty of 
operabon An attempt has been made m the 
present report to mclude only the operabons on 
pabents with bronchiectasis resulbng from no 
known ebological agent or agents 
The comphcation which most often leads to a 
fatahty after lobectomy is mfecbon Since the 
operabon is usually done as an elective procedure, 
time should be ubhzed m gettmg these pabents m 
the best jmssible physical condibon by means of 
jxistural drainage, or repeated bronchoscopies or 
both, the removal of all accessible areas of mfec- 
bon such as m the paranasal smuses and teeth, a 
high vitamm and high caloric intake, and blood 
transfusions The use of a sulfonamide before 
operabon has certain advantages as well as some 
disadvantages These are well known and need 
no elaboration here In this senes of cases, some 
patients have been given a sulfonamide and others 
have not There certainly has been no strikmg 
difference m recovery m either group Perhaps 
more expenence will lend evidence one way or the 
other If obvious acute respiratory mfecbon is 
present either m the pabent or in the individuals 
with whom he will come m contact dunng his hos- 
pital stay, the operation should be postponed 
The operation should be postponed for at least 
6 weeks following the mjecbon of iodized oil 
In the majonty of patients m this senes, the 
operabon has been earned out under endotracheal 
oxygen-ether anesthesia The usual procedure is 
to give a small dose, gram, of sodium pheno- 
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lo a few cam the dinkal molt was aarpriitiif 
K ae pcrioc to the anatccokal findlofa, Int aa a 
rule, tbe more Dcari\ Donml tbe }q^( appeared 
the better wus the dinkal routL 
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THE SURGICAL TREATMENT OF BRONCHIECTASIS 

A Report on 76 Patients 

HOWARD H BRADSHAW, M D , F A C S , and JAMES F O NEILL, M D , 
Winston-Salem, North Carolina 


M any excellent papers have been 
published in recent years on the 
subject of the surgical treatment 
of bronchiectasis and considerable 
data have accumulated The immediate mortal- 
ity has been steadily lowered and the indications 
for operation are being broadened constantly 
Many of the details of operation have been em- 
phasized by ChurchiU (4), Edwards, Haight, 
Blades (i), and others The normal and abnor- 
mal surgical anatomy concerned with the opera- 
tion has been portrayed by Churchill and Belsey 
(s), Kent and Blades (9, 10), so that it can be said 
that the operation has become more or less stand- 
ardized It is apparent that in the presence of 
conventional anatomy, lobectomy for unilobar 
bronchiectasis is a relatively simple operation and 
cames with it a mortahty of not more than i or 2 
per cent However, with a more careful iodized 
oil study of the bronchial system, it is evident that 
simple unilobar bronchiectasis is not usually en- 
countered Indeed it seems more likely that 
many, if not most cases of unilobar bronchiectasis 
have resulted from the presence of a foreign body 
or some other form of partial or complete bron- 
chial obstruction A careful review of the case 
histones of many patients with unilobar bron- 
chiectasis tends to support such a belief 

More and more patients with bilateral disease 
are being subjected to bilateral lobectomy with 
considerable success (Eloesser, Lewis, Overholt, 
Bradshaw and Chodoff, Blades and Graham) 
Several patients have had three and a part of a 
fourth lobe removed successfully The operative 
mortality in this group of patients is, of course, 
much higher than in the unilobar group It is 
difficult to obtam exact figures, but the mortality' 
IS in the neighborhood of 15 per cent The mor- 
tality m untreated bronchiectasis is about 35 per 
cent m patients that have been studied to date 
(Perry and King, Bradshaw, Putney and Clerf) 
However, it is probable that many more of these 
patients will die from bronchiectasis or its compli- 
cations if they are observed for a longer period 
of time 

From the Jefferson Hospital, Philadelphia and the Bowman 
rra> School of Mediane Winston Salem 


In a discussion of the mortality of operation for 
bronchiectasis, it seems desirable to mclude only 
those patients with no known cause for their 
bronchiectasis As a rule in most reports, all 
operations for bronchiectasis have been grouped 
together regardless of the probable underlymg 
cause The changes produced in the thorax as a 
result of pulmonary abscesses or as a result of a 
more or less complete bronchial obstruction from 
tuberculous infection may be very different from 
those produced by the usual ty'pe of bronchiecta- 
sis The amount of dissection required m bron- 
chiectasis resultmg from abscesses and the lack of 
healing often exhibited after the removal of a lobe 
m the presence of tuberculous involvement, may 
and frequently does mcrease the mortabty of 
operation An attempt has been made m the 
present report to mclude only the operations on 
patients with bronchiectasis resulting from no 
known etiological agent or agents 
The complication which most often leads to a 
fatality after lobectomy is infection Since the 
opieration is usually done as an elective procedure, 
time should be utihzed in getting these patients m 
the best possible physical condition by means of 
jxistural drainage, or repeated bronchoscopies or 
both, the removal of all accessible areas of infec- 
tion such as in the paranasal sinuses and teeth, a 
high vitamm and high calonc intake, and blood 
transfusions The use of a sulfonamide before 
operation has certain advantages as well as some 
disadvantages These are well known and need 
no elaboration here In this senes of cases, some 
patients have been given a sulfonamide and others 
have not There certainly has been no stnking 
difference in recovery in either group Perhaps 
more expenence wiU lend evidence one way or the 
other If obvious acute respiratory infection is 
present either m the patient or in the mdividuals 
with whom he will come in contact dunng his hos- 
pital stay, the operation should be postponed 
The operation should be postponed for at least 
6 weeks foUowmg the injection of iodized oil 
In the majonty of patients m this senes, the 
operation has been earned out under endotracheal 
oxygen-ether anesthesia The usual procedure is 
to give a small dose, yi grain, of sodium pheno- 
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buUul the night before opentloTL The foOoir 
Ingdaj 1 bourv before of^ntiag time, lignins 
of DerabmUl fa gfam atx] i bonr before opetalkm. 
If Deeded, gnini of nembaUl, r/150 g«h» of 
•CDpofatnine and i/6fT»lnQf morphlocareghcn. 
(CyckipTjpanc and cij-pen are uarf for lodoctlon 
and for the Introdoctiofi of the etMlotncb^ tube ) 
Fther fa graduaHs added aa the cydoftropute fa 
withdrawn. UTien the proper Imtl of ^Tceo- 
ether aneathetu fa reacb^ the IncheobroocbEal 
ts'sten fa thorooj^h-aaplrated brpualQg aamall 
ailhctef through the endotrach«] lobe. The 
tube fa allowed to project bout i Inch abo\x ibe 
le\-el of the Upa a d a lace ta htted aon^ 
o\-eran Tbe T>'fen-elberanextheifa factntlni^ 
throughout the operatkin Asplratkn can be 
eaafl> repeated at any tifrw' daring tbe opeiatioD 
and should be tboroughb doete at tbe ck«e of the 
operation bef or e the tube hai been removed. If 
thfa fa properly dorte It obrfatei tbe oecesallv tor 
broocKo^opic or other tplatka, at Wat lor a 
few houra. A few lobectomW and poeomooec 
tomW ha r been done under continoaos aptoal 
aoestbeaU beeanae of the abvWtt adraptt^ h 
preaniu In aliowInK the oae of a coagubtlng dec 
trode. Chest wall bleeding io the p rea rnce of 
many adhesiaaa fa dlffieult t coetral by ortHnaiy 
Unture or satare-UgaPre raetboda. A cautety 
affords the best neana for coatroL but it U m 
course efangerout In the p r esence of aa erploahre 
aDesthetk mlxtare The patlenti onder cntlmi- 
out inuial anestbesia ha -e not been entire^ com* 
forta»e unlcsa rather brge doaet of tnorphine and 
•copofamiceare at intervals throi^bout the 
operative pr o ccq u re. Tbe cough reflex may be 
active despite the lahltratiou of ^Har stnictoies 
frith pcrcentiKrvocalnaoIntioo This fa trouble 
fiben the putmoKtaiy ves se ls ate being fa- 
ted and the brooch os fa being so tored. Ilwould 
bifhlv deshabk If thfa or socoe othrr mrtbod 
a ere develop whidi pennhs the aife v* of 
cantery lns»M the thorax, 

Itfaldealifatallposefble, to ligate individainy 
the VC S t efa and tbe brooe fa as of the hOom of Uw 
lobe TTifa permits the removal of greater 
length of the broochna. Tbe older roetbod ^ matt 
Hgatko of tbe hJhitD was not a dean-col proce 
dure and left a mast of ihsue t become oeootfc 
and ilocgh Into the pleoraJcavItv Thlsoodoubt 
ediv CDOtributed to If It did not actaaDv cause, 
many of tbe eHenanc poatoperative empvemaa. 
UnfortuMtdr It fa not ahra t possible Io do fn- 
dhkhtal Ugatiom becanse of rrtensKT disease 
which caniessDCh dense matting tngetbef of the 
\Twefa and broochos that their dissection would 
be hasardona. Enlarged, adherent l>TBph nodes 


marmafaelt mpaabile to bare tbestructues (or 
IndK-ldiul llfftioc Under such drenmstaacn, h 

fa often pos^lc to Lgalc the Inferior polnararT 

vri to the lobe, divide Itj and then api^ a tie 

tourokpet. Thfa roanlpuhticn aids corrudetoLh 
In tbe prodoetkn of a small stamp. It should be 
etnphaslied that It fa aowise t penfat b it 
tempts at Individual Umtlcns Io the face of a dis- 
ease proceis whfch mahea scparaUoo of tbe stnic 
tore aallld> or Impossible Tbe hihiin iboaM be 
properly nposed and tbe possTblfaty of lodMdu] 
llntlon qnkily determined before a long tedrws 
dWetion fa odertaien that ma\ have I Lr 
abandoned in favor of maas 1 gatkn. 

If the fissures between bbes were alwav s cnco- 
plele and If the structarea 0/ tbe hlhnn ete 
a] a>a easily sepaiahle pulmooarr kbectooij 
would be a lelatKely simple opaatKo anfortu- 
nateh-thatfararelvtbeaue. It is ■ametlmes pos- 
sible by temporal^ ocrhsdbg a kbe broo rta s 
andaUxbtiy overinfia ting the so rroaoding lobes to 
find a line cf demartatloo wbwh can be canfiTbr 
dissected and not produce bkrdbe fmn either 
kbe Thfa fa not oftexi pcaaJble If tbe fissore has 
aot been present at one time. Fiespimtir the 
eiaatiai and bnxKhkl mtems brtwrni parts of 
lobe* cocviTTunlcale fredv wHh cadi other Uur 
damps have been devfard kw certroiB** beonr 
rhage dsTing tbe separatioci of the kihn,butKr« 
has proved t be aalfafartoty It fa fairly eSeenI 
to start two ronobig lock stitch autuea of ire 
dtromldaed got lo antral the hemorrhage ts the 
fonnaticn of the fiswre begins. If the sut m 
keep pace with the dJsKctlo^ very little bfcod fa 
loot. MatUras aihues of fine sQI can be ased t 
bring pJenral Hirfaces together over the raw am 
of tbe lobes. Dari^ the last 3 veaia, after tbe 
lobe has been mnovrt and aB bleed] e controlled, 
■ulfannamke has been dusted 00 ibebOsr irykn. 
Formerly faiteiaataJ tube drainage was used b 
a D pa bents for a number of da X It became evi- 
dent that sboiter periods of drainage m ade- 
quate In patlenU tlat had little sputum, had oot 
hid bouts of poeurocnltis, and had had ciean 
cut mnoval f the lobe with a verr smaD stamp 
remaining and rw brious sofllng of the pW™- 
Under tbe*e condltloos the tube remained in plact 
uotH the pepeumothoa has been removed, the 
lung re-eipanded and the drainage was small b 
amount and coolalned a few or no oiganfanti. 
Frequently tbe tube was remov ed within 48 beam. 
With tbe dvent of mlfanOamkle appaicntlv 

occasional patient * ill need DO drainage talL It 

fa Dkeh- that scene of this latter group of patWu 
will eed drainage of a reskhnl empvenu- Cer 
talnly the perwri of boapitalialloQ is ihoeierw 
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by weeks if no drainage is required A report on 
all patients that have been closed without drain- 
age should be made from time to time to deter- 
mine whether or not such a plan is desirable in the 
majority of patients The economic loss to hos- 
pitals by the prolonged stay of patients who have 
been drained is considerable, and anything which 
will safely allow the earlier discharge of them 
should be encouraged 

In a discussion of the mortality from operations 
for bronchiectasis it is essential to know just the 
type and extent of the disease under discussion 
As has been indicated, so called primary bron- 
chiectasis cames with it a considerably lower mor- 
tahty than does bronchiectasis secondaiy to ab- 
scesses and tuberculous infections Furthermore, 
the extent of the disease influences the outcome 
In a report on this disease, therefore, it is desir- 
able to indicate clearly the nature and extent of 
the disease rather than to discuss, without quah- 
fying it, the mortality following lobectomy for 
bronchiectasis The feasibihty of the operation 
has been unquestionably established Dunng the 
early stages of development of the operation, it 
was necessary to be extremely careful m the selec- 
tion of cases to prevent its falling into disrepute 
But with the high mortality which is known to 
occur in untreated patients and with the chronic 
invalidism present in those that do not die, it is 
logical to extend indications for operations to the 
fullest extent This is being done m many chnics 
The philosophy of the operating surgeon is a most 
important factor The general policy of the au- 
thors has been to refuse to operate only on elderly 
patients with bilateral disease 

The results in 76 patients operated upon for 
pnmary bronchiectasis, in so far as the clinical 
historx and findings permitted such a diagnosis to 
be made, are as follows 

1 Twenty-four patients with lower lobe or 
lower lobe and lingula disease were operated upon 
with I death, a mortality of 4 2 per cent AH 
obviously diseased lung tissue was removed 

2 Twentv-six patients had one lobe removed 
but disease was present in other lobes with 4 
deaths, a mortality rate of 15 4 per cent 

3 Seventeen patients had 2 or more lobes re- 
moved with 3 deaths, a mortality of 18 per cent 
Ele\en had dr ase in other lobes 

4 Pneumonectomy was performed on g pa- 
tients with 4 deaths, a mortality of 44 per cent 
Disease was present in the remaining lung in all 
the patients who died 

From these results certain facts seem clear 
With minimal disease that can be completely re- 
mo\ed, the results are excellent One death that 


occurred in this group was due to an error in 
judgment In this patient, attempts at dissection 
lobectomy should have been abandoned and re- 
sort had to the cautery If disease is present in 
many lobes, the most diseased lobe can be re- 
moved with relative safety but the mortality is 
probably 3 to 4 times as great as it is in single lobe 
and lingula disease Multiple lobes can be re- 
moved in the presence of disease in remaming 
lobes with only a slightly greater mortality than 
occurred in single lobe removals in the presence of 
disease in some of the remaining lobes Pneu- 
monectomy can be safely done if the disease is 
limited to the side that is removed Although the 
present series of pneumonectomies is not great 
enough to be significant, the results when disease 
is present in the controlateral lung, do not seem 
to justify the procedure 

The extent and type of bronchiectasis play an 
important part m the difficulty of operation and 
the subsequent mortalitv Certainly minimal 
cylindrical changes in a lobe are not as senous as 
large saccular dilatations In these 76 patients, 
when a lobe has been called “diseased” it means 
that there is definite evidence of bronchiectasis 
by iodized oil studies Those lobes whose bronchi 
appear to be only “top normal” in size are not 
considered in this analysis 

The causes of death in the 12 patients that died 
are as follows (i) Four patients had flooding of 
the remaining bronchi with pus despite frequent 
bronchoscopies or continuous endobronchial suc- 
tion drainage One 5 year old boy also had a 
60 gram thymus (2) Two had bilateral pneu- 
monia or pneumonitis (3) Cerebral abscesses de- 
veloped in 2 patients (4) Thyroid and hepatic 
abscesses were present (5) Septicerma, pencardi- 
tis, and perforated duodenal ulcer were present 
(6) Abscesses were noted in opposite lung (7) 
Hemorrhage from mfenor pulmonary vein 

SUMMAiiY AND CONCLUSIONS 

1 An analysis has been made of the results in 
76 patients who have been operated upon for so 
called pnmary bronchiectasis These patients 
represent an attempt to care for the routine ad- 
missions to the hospital and were not selected 
wth the view' of establishing anj kind of record 

2 The mortalitj in patients with untreated 
bronchiectasis is 35 per cent to date 

3 The mortahtx in patients that have been 
operated upon for minimal bronchiectasis is 4 per 
cent or less 

4 The mortaliU in patients who haxe been 
operated upon for extensive bilateral disease is 44 
per cent 
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barWul tite nl*ht belore ormtk®. The loOoir 
Inicrfa a boon before operating tlrar pains 
erf oemboUl b given lod i boor bd re openlbo 
If Deeded t}i grilnj of DeinbuUl, i/i5o|tTiin erf 
•ci:T>oiiffilDe,an<3 i/bgrab erf raoi^lne trcfKTn. 
(C^JoptipnM and cii \ g ep are tuH lot indocthm 
andf tbel trodoetkn of the endotrecbenl tube ) 
Ether b gradnalK added as Ibe erdoprcipaae a 
»hbdji»rn When the pt u pe i le\Tl rf emitn 
ether aoesthob b reacb^ the tracheobranebbi 
s\'sten) I thorongh)} aspirated b\ passings small 
catheter throngh the endotricIieTal tnbe The 
tabe U aBomed to project about i loch abate the 
level orf the bps tM a face nask b fitted nngl 
ot-eraD TbeoT^grD-etberaoeTthesb tsamtl ued 
throogbout tbe operatcoo Asplntlon can be 
easily repeated at anj tltDc daring tl^ oprtaiioci 
and should be thoroughh dooe t the cIom orf tbe 
operstxn hetore tbe tube has been retaotrd. If 
tbb b properly dooe It obnates tbe Dceessity lor 
brondxacopic oe other asplnlloa at least for a 
lev houra. A few lobectomies afid pMonHoec 
tombs hare been done onder coQtJooow splMl 
aoesthesla becattse orf tbe obvious advanta^ K 
presents a alknrlm tbe ose orf a coagnbtbgelec 
trade. Chest waQ Ueedlt^ la the preseoce orf 
lou) adhetians b dllEcdt to control by ordinaiy 
Ggatare ntarerfjgal re methods. A aaterr 
aifords the best means for oootroL but It b of 
cenne danireroaj b the pr es eoeg orf an opfeahr 
aoestbetic Buitore Tbe padenti ooder eontlno- 
oQS splcsal anesthcaa hare oot been entlreh com- 
fortable uolea rather large doaes of marpbtneand 
•copcrfaniiiieare fh-en at blervab thro o gbout tbe 
operalhT procedure Tbe cough reflex mav be 
acth-e despite tbe I Qtrslion orf hOar strncturea 
a lb percent oorocab sob bocL Tbbittrouble 
some aben the pulmaoan resaeb are bebg 11- 

g ted and tbe brondras b being sot ored. Itaould 
highlr desirable If thb some other method 
aerc de%‘eloped ahjch permits the safe use orf 
ca terv insl^ tbe thorax. 

It Is Ideal if at aO possible, to ligate bdnddaaD^ 
the Tsacb snd tbe brooefaos of the btiiun of tbe 
lobe Thb permits tbe renKD-al orf a greater 
length of the bfonchos- Tbe oWer meibod orf masa 
Ugatkai of tbe hihim was not dean-ewt proee 
dure and left a uasa of iliaoe t becocDc uecrotlc 
and iJocgh Into tbe pknral a -lly Thbundoabt 
erfly contributed to, if It did not actnalh ause. 
man\ orf tbe exteniri'e poatoperathT en)p\eaMa. 
L nf rtUMtclv it IS DOt aha n posaibb to do m- 
djriduil ligations beaose of erfensire disease 
which auses such a dense matt bg tegrtberof the 
esreb and brond mi that tbei dirwloo aoold 
be huardous. Ecdarged, adherent Ijinph nodes 


mat male It impossible t bare the struetores far 
IndhHhial Dgatlon. Uuder such circuBBaocei, h 
b often poasible to ligate the bferfar puhanarr 
Tefal to the lobe dh-ide t. and then apply ■ 
(ouinlquet. Tbb manipubtlon aids con^jentK 
I the prod uctloQ orf a snoD stamp. It should be 
emphisiied that it b unwhe t p^rt In it 
tempts at lodK'idiul IlgatloQS b tbe bee of ■ db. 
ease proctsa which makes aeparatlon orf thestm 
tore anlBel) or impossible. The hfbra should be 
nroperi exposed aod the pawibrfljt> orf iadhUoal 
I ptlon qnhUr detenniDed before a kng tedfam 
dissectlaa b andertaken that mat hare t te 
abandoned in famr orf roa« Qgatkn 

If the fissures bt twrt n lobes were sJasts com- 
plete and If the itructurrs of the hfhnii re 
alw M easdr separable putmonsrv lobertom 
srould be a rebthely simple opmtlon tmiorTa- 
natelvthatbranlrthecasc. It bsoraetiraes pos- 
sible by tempono^y oedwUeg a lobe br ooAtB 
aod iIMUr orcrinflaPng the surroandieg lobes to 
find a irae orf demartallM which can be carefolly 
dissected and not prodoct bleeding fiten either 
lobe Tbs b not crftoi possrfble If the fissure has 
not betn pnseot at cme time. Freqoestlr tbe 
rtscabr bm brascblal rtlemt befsees parts erf 
lobes ccenamnlqlefrwlTwtthach other klasy 
clamps bare been de t is ed for coetrollL g beooc 
ifaage dnrfcig tbe separation orf the lobes, bat Dore 
faasprtrtTdi betstbbeton It b fafahreirckBt 
to start two nnnbg loek stitch lut res orf s tne 
chromicired nt t control the besnrrhsfe u the 
fonutiun erf the fissure begins, if the Mtnrrs 
keep pace with tbe dbseclio^ my little blood b 
lost, hi t tress BSt res of fine sOk can be osed to 
bring plearal surlaces logctber errer the rsw area 
^ the lobes. Daring the last j > ears, after the 
lobe has been renwred and all bfce^ gcootroIW, 
■jUasnsmlue has been dusted on the nJlarreyfaa 
F nnerlv 1 (ercosta] tube drainage wu osrt Is 
all patknts for number of dux. It became nl- 
dnit that iborter penodi orf rfnlnage were ade- 
<joate m palknta (oat had little sputum, had oo* 
had bouts orf prteumooiljs, and bid had a dean 
cut remmaJ f the lobe with a cry small strop 
mminJng and do obvsoui sofhng orf the pWua- 
Uoder these conditions the t bere£naJr>edinriact 
until the pneumotborat has been reroored, iV 
lung re-erpanded and tbe drainage was amiDm 
amount and contained a few or oo oTganbois- 
Frequenllr the tnbe wu remored Uhi sSwam. 
I\Ttb the ad -eot of ■dfanibmlde aprarent^ a 
octasamal patient lU need do drshngeat al » 
b faTeb that some of tbb btter group trf palCTli 
win need drainage orf a residual fiujnima C« 
talnl> the period orf haapttajiratpon b aborlered 
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O mphalocele is a rare condition m 
1 which various abdominal viscera are 
I found at birth in the base of the um- 
bihcal cord Omphalocele may be dif- 
ferentiated from ordinary umbilical herma by the 
observation that the covenng of the former con- 
sists of two avascular fused membranes, amnion 
and pentoneum, whereas the covermg of the latter 
consists of skin 

As jximted out by Clagett and Dixon, there 
has been considerable confusion in the literature 
regarding the name of this anomaly Omphalo- 
cele, eventration, congenital umbihcal hernia, 
hernia into the umbihcal cord, amniotic hernia, 
funicular hernia of the umbihcus, and exomphalos 
have been used synonymously The authors prefer 
the term omphalocele which term is suffiaently 
descnptive to differentiate the condition from 
postnatal umbilical hernia 

INCIDENCE 

Since the report of the first case in 1634 about 
400 cases have been recorded, nearly half of these 
since 1900 The mcidence has been vanously esti- 
mated, the usual figures bemg i to every 5,000 or 
6,000 infants This incidence imphes that many 
cases have occurred which have not been reported 
Less severe forms in which only portions of the 
intestinal tract are included m Ae sac are twice 
as common as those in which the liver, gall 
bladder, and spleen are also present There seems 
to be a predilection for the male sex, only half as 
many being present in females 

EMBRYOLOGY 

In order to understand the mechanism of the 
production of omphalocele a brief review of the 
embryology of the digestive tract is in order 
Up to 4 weeks of development, the digestive 
tract resembles a straight tube Attached to it 
ventrally is the yolk stalk or vitelline duct which 
extends through the umbihcal aperture into the 
umbihcal cord The gut tract, below that portion 
destined to be stomach, possesses no ventral 
mesentery but is attached only to the dorsal body 
wall by the dorsal mesentery The supenor mesen- 
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teric artery runs through the dorsal mesenterj' to 
supply the gut m the vicinity of the yolk stalk 

Beginning with the second month, the relative 
rate of growth of the intestine and liver is more 
rapid than that of the tissues bounding the celo- 
mic cavity To reheve the resultant crowding of 
the viscera there develops a ventral extension of 
the peritoneal cavity into the base of the umbili- 
cal cord This space is normally occupied by those 
portions of the intestine which are adjacent to the 
site of attachment of the yolk stalk and which 
are supplied by the supenor mesenteric artery 
There is thus formed a so called physiological 
umbilical hernia 

When the gut first herniates into the base of the 
umbihcal cord, it consists of a single loop with 
the yolk stalk attached at the bend of the loop, 
the loop being in the sagittal plane Rotation of 
the gut begins soon after the establishment of the 
hernia According to Dott’s classical descnption, 
the rotation of the gut occurs m three stages 

First stage The first stage of rotation takes 
place between the 5th and loth weeks of intra- 
utenne hfe It consists of a counterclockwise rota- 
tion (when the spiecimen is viewed from m front) 
of the loop of gut which occupies the umbihcal 
hernia with the supenor mesentenc artery serving 
as the axis of rotation The rotation continues 
through more than 180 degrees or until the ce- 
phalic hmb of the loop hes beneath and to the 
fetus’ left of the caudal limb It is dunng this 
stage that atrophy of the yoUc stalk normally 
occurs 

Second stage At the onset of the second stage 
the development of the abdominal cavity has 
overtaken that of the viscera, and the intestinal 
tract IS withdrawn into the abdomen For reasons 
that are not positively understood, the cephalic 
portion of the loop is withdrawn first As this 
cephalic portion is withdrawn from the hernial 
sac, it hes behind the supenor mesentenc artery 
and occupies the central portion of the general 
pentoneal cavity This crowds the unhemiated 
portion of the colon to the left. The return of 
the caudal portion of the herniated gut to the 
general pentoneal cavity constitutes the final 
phase of the second stage of rotation and occurs 
at about the nth week 
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Fig I Photograph of infant in Case i, before operation, showing the relation of the 
omphalocele to the umbihcal cord and to the body wall 


mipara^ one abortion) Some difficulty was encountered m 
delivering the abdomen because of the targe omphalocele 
The cry w as spontaneous but w eak The omphalocele con 
sisted of a mass (10 by 10 by $ cm ) enveloped b> a trans 
parent membrane The onfice connecting the sac with the 
abdominal cavity was about 5 centimeters in diameter 
The cord was attached 4 centimeters from the skin margin 
The infant also presented cryptorchidism 

In spite of the large sac, surgery was bemn hours 
after deUvery under open drop ether anesthesia Oxygen 
w as given throughout the operation It w as found that the 
liver, spleen, and intestine were contained in the sac The 
liver was firmly adherent to the antenor portion of the sac 
The midgut had not rotated and the abdominal cavity was 
not well developed Since the hernial contents could be 
only partially r^uced by compression, the neck of the sac 
was spht upward and downward through the abdominal 
wall Finally, when the hernial contents had been reduced 
as far as possible, the h\ er occupied the entire nght side of 
the abdomen, and the intestine and spleen the left side 
The abdominal wall vias closed with interrupted heavy 
black silk sutures for the most part bnngmg only the skin 
together In spite of the administration of continuous 
oxygen and several stimulants the infant expired 10 hours 
after surgery 

Case 4, This infant was dehvered at 8 lunar months 
from a pnmigravida Both parents were in good health 
The mother’s prenatal course was uneventful except for a 
troublesome vaginal discharge, the cause of which could 
not be determined After a somewhat lengthened labor, 
birth was spontaneous No difficulty vras encountered in 
delivering the infant’s abdomen At birth the fetal heart 
was still heard The baby gasped several times but hved 
only a few mmutes 


Practically the entire antenor abdominal wall was 
absent (Fig 3) A large mass 7 by 6 bj 6 centimeters pro- 
truded forward bejmnd the usual location of the abdominal 
wall A translucent membrane covered the mass and was 
attached to the skin, on either side, at the lateral abdom- 
inal wall, above, to the skin at the lower nb margins, and, 
below, to the skin over the symphysis pubis The mem 
brane forming the sac w as v cry much thickened and opaque 
in its low cr third and was thrown into numerous large and 
small folds The hernial mass contained the entire liver, 
gall bladder, spleen, stomach, and the intestine The liver 
occupied the left upper portion of the mass Its supenor 
surface was adherent to the covenng membrane The 
umbihcal vein entered the lower aspect of the hver The 
duodenum was not retroperitoneal but possessed a mesen 
tery and was freely movable No ileocecal junction or 
vermiform appendix could be identified The intestine 
w as collapsed and could be followed through its many coils 
until it opened externally through that part of the thick 
membrane w hich covered the low er portion of the hernial 
mass About 2 centimeters below this openmg there 
appeared a second opening into a bhnd sac w hich measured 
I centimeter in diameter The area of the covenng mem 
brane betw een these tw o openings w as thrown mto numer 
OU3 folds or trabeculae Histological study of this mem- 
brane showed its structure to be that of large intestine 
The position of the intestinal tract w as typical of nonrota 
tion The kidneys w ere m normal position The ureters 
were dilated and terminated in the covenng of the hernial 
sac below the site of the intestinal onfices Sections taken 
from the region of the urethral onfices show ed transitional 
epithehum This w as the only clue as to the presence or 
absence of a unnary bladder The abdominal cavity was 
almost entirely occupied by the vertebral column The 
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Tbere b a lad. o! genetal tffTtancnt u to the 
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fcal nToblGcal hemk. It ti cooceded that cne or 
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(i) a Dejatire Intia-abdotnina] pimnit produced 
hv a relative retaidalkm In the rate of grairth o£ 
the flrcr (i) podth-c cHii-ahdainlnaJ preaeme 

(j) tiactioo everted bv the meaentery be cam e of 
a rekthe retardalkw I it* rate of i:Towth (4) 
teiuion eierted by the Doohemiated portkna of 
the jnL (ilaD, aAer ftodvhtf plj tmbrj-oa. tag 
geatrd that an locreaae In the number of Intn 
abdominal kiopi of the Inteatloe and thnr lou 
doQ mav draw upon the bembted portko.) (5) 
pr emu e exerted ayajast the {oferlor portlm of 
the hernia because of enlirgeiDent of the ombOkal 
aitenes. 
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Intestine to the abdominal cavity It promptly 
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the Uver or other organs berniste through an um- 
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Although most 0/ the cases can thus be inter 
preted there are stHl same that defy opknation. 
Amoeg these are soroc h whldi most of the an- 
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amntotk linea alba, 
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out by Ladd and Gross, the size of the sac bears 
no direct relation to the size of the defect in the 
abdominal wall The skin usually stops at the 
base of the sac or continues onto it for only a 
short distance 

Most authors emphasize the character of the 
sac At deliver}' it is soft and pliable, but because 
of its poor blood supply it soon becomes opaque, 
dry, friable, and even necrotic Jarcho collected 
27 cases in which the sac was completely absent, 
tom, or consisted of remnants Krumm mentioned 
a case m which the sac was completely absent as 
in Case 5 of the present senes Although the sac 
may rupture under the stress of labor, Jarcho 
noted that an omphalocele rarely causes difficulty 
at the time of dehvery because the mass is soft 
and somewhat movable One of the two patients 
operated upon by O’Leary and Clymer survived 
a tear in the membrane bounding the omphalo- 
cele Klopp reported a case m which hemorrhage 
took place from tom umbihcal vessels 

Usually the diagnosis of omphalocele is obvious 
and immediately recognized by the obstetncian 
A warmng should nevertheless be given regarding 
those very mild cases in which only a small loop 
of intestine is present in the cord Clamping and 
hgating the intestine with the cord will, of course, 
produce intestinal obstraction Even though 
recogmzed soon after ligation a fistula will result 
Practically all authors stress the frequency of 
associated anomalies In the 5 cases described 
herein, all but i were known to have presented 
other anomahes Although the incidence of pier- 
sistent yolk stalk is higher in cases with omphalo- 
cele than in the general run of cases, it cannot be 
assumed that the persistent yolk stalk is neces- 
sanly responsible for the development of the 
omphalocele In this connection it is interesting to 
note that the case reported by Niebuhr, Dresch, 
and Logan presented an omphalocele which con- 
tained no piortion of the intestine 

Infants with omphalocele present no symptoms 
until several hours after dehvery Inasmuch as 
the umbihcal aperture is usually large, obstruc- 
tion or strangulation seldom occurs Symptoms, 
when they do appear, depend upon the develop- 
ment of necrosis of the sac of the omphalocele, 
infection, or actual pentonitis Early surgical 
treatment is imperative 

It IS possible that there has been an overem- 
phasis of the etiological significance of concavity 
of the fetal spine which has been observed in 
some cases of omphalocele In the present senes, 
the infant in Case 4 was the only one in which 
the deformed vertebral column might have con- 
tributed to the development of the omphalocele 
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Fig 3 Photograph of infant m Case 4, showing the 
extensive defect in the antenor abdominal wall 


Searle and Ingmire have called attention to the 
possibility that a disproportion of the maternal 
pelvis may increase the curvature of the fetal 
back, thus preventing extension of the abdominal 
cavity so as to leave no space for the abdormnal 
organs If such a factor were active in every case 
of omphalocele, it would seem that there should 
be repeated instances of omphaloceles occurring 
in the children of one faimly Most authors agree, 
however, that there is no famihal tendency 

Along with an omphalocele, the infant in Case 
4 presented what Dott desenbed as extroversion 
of the cloaca “In this condition the ureters, 
gemtal ducts, and intestinal canal aU open on the 
extroverted area The ileum usually opens on the 
surface, and the large mtestine is represented only 
by histological remnants on the extroverted area 
A very short intra-abdommal portion of the large 
bowel may be present ” 

TREATMENT 

Inasmuch as in untreated cases of omphalocele 
the covenng sac soon becomes desiccated and 
peritonitis ensues, prompt treatment is impera- 
tive Jarcho, m his summary of the vanous 
methods of treatmg omphalocele, concludes that 
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the liver with the sac attached and close the 
abdomen as usual Placing a superficial structure 
inside the abdomen mat sound uncontentional 
but such cases, without resulting peritonitis, hate 
been reported bj Stanton and bt Searlc and 
Ingmire 

Closure of the abdominal wall should be at- 
tempted at all odds Successful repairs hate been 
accomplished even in those cases in w Inch the sac 
of the omphalocele had been tom The authors 
find no case reported, howeter, in which there has 
been an attempt to close the abdomen when the 
sac of Uie omphalocele was entireU absent 
Dott, in his report of 2 cases, emphasiycd the 
necessity of replacing the a iscera, particularU the 
bowel, in as normal an anatomiail position as 
possible Since the gut IS usuallj a era poorla fixed 
m cases of omphalocele, aolvulus maa occur sub- 
scquentla aahen proper fixation is not proa ided at 
surgera 

It IS pointed out ba Ladd and Gross that al- 
though newborn infants usualla tolerate the shock 
of anesthesia and surgera , there arc 3 complica- 
tions that maa anse first, respiratora embarrass- 
ment and caanosis ma> result from the upaaard 
pressure of the diaphragm, second, abdominal 
pressure against the inferior a ena caa a maj pro- 
duce circulatora collapse, and, third, cxcessiac 
pressure against the intestine maa cause tem- 
porar} or partial obstruction If the infant sur- 
vives the 48 hours following operation, the 
chances for recoa erv are excellent 
According to O’Leara and Clymes the prog- 
nosis in omphalocele depends upon the diameter 
of the abdominal defect, the si/c of the hernial 
mass, and the time elapsing before interaention 
To this list should be added the particular a isccra 
that happen to be contained within the sac 
Of 20 cases reported ba Gross and Blodgett, 10 
survived Most of those lost averc in the carla 
part of the senes avhen an attempt aaas alaaaas 
made to close the fascia O’Learj and Cljmes, in 
their reaaeav of 91 cases, gia^e a mortality rate of 
only 21 4 per cent for cases operated upon avithin 
the first 12 hours In those aa ho had surgery' after 24 
hours, the mortality rate avas 61 6 per cent This 
re-emphasizes the necessity for immediate surgery' 


suiianaRx 

Fia'C cases of om]ihalocelc are reported Of the 
I aaas born dead, another lived but 1 feav 
minutes, and the remaining 3 aaerc treated sur- 
gicalla Of these 3, i died 10 hours following sur- 
gera and 2 suraiaed One of these is knoaan to be 
in good health at the age of 2^2 a ears 
The cmbra ologa of omplnloccle is discussed 
Associated anomalies are commonly found 
Surgical treatment aaithin 6 hours of birth is 
adaisable and offers, with occasional exceptions, 
the onla chance of suraiaal The jirognosis de- 
pends upon the time elapsing before surgera', the 
diameter of the defect in the abdominal aaall, the 
size of the hernia, and the nature of the contents 
of the sac Newborn infants tolerate anesthesia 
and lieaaa surgera suqinsingla aaell 
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SURGER\ G\'\ECOIjOG\ AXD OBSTETRICS 



Hi 4 . rVwfrct^ e4 bltal ca Cnr l Klorae brtn. Uidn. 

«a;wam ef feB«nrt 0/ irft luad 


coc u e m th’e titautmit b luslfi«d only «hni «ur 
(ictJ tidlioe* an not inflabW AJthoocb a ivw 
cue* hare «arm*ed rach fo ca ernihe tmumt 
at adhed “e pbcter or akohdl cotnpreMet, i the 
arense cate, torgm provide* the ooi> niional 
Eoetbod of treatraeot. It U ad dtabie t operate 
rrlthb 6 boun of birth for the rcatoa that at tbb 
time the iotestlnaj rtntniU are at jrt. lerile 
aod DegOBble lo qaaotIt> No feedlog tbooU be 
pcTTmttca pnoc to toi^eiy 

The prwdtc techn^oe of operatioG wDl -aiy 
vlth the fioduifi Id each cate no fait nilet can 
be laid don. Ladd aad Gtov state that lenlice- 
inent of the i t tcer a gemon of the loc, arxl qoanie 
of the abdocnfral wall are the enenlkl fcatorea. 
It U adm itted that repIacRDent mar be <O0ini]l 
tn a pooriv de%’eloped abdoeneiv. 

At operatkai, each umbilical etad mtjtt be 
caiefnily b^ted aa it ts esootietered. Bealing it 
more piu mptt and the tor itroofrr If the ed^et of 
the aac are fretSeoed before doaoie Precaolioa 
mutt be f ^^| Ivnrever lest ao mprh this be ent 
Bwa) that there b IntaSdent t cmertbewooDd 
\ aafe procedure is to lea\T the trimmiDg of the 
until the e icea a <ti be determined at ckmtre 
After the lavTii of mniidf and fascb are freed as 
much as poasfbfe the peritoneum and poaterior 


rectus sheaih should be ckaed b) cmduKca 
tatore The recti can ihn be ntur^ tc^iether b 
the mkDme, the anterioc rect u s sheath ppreui- 
GDBted, and the skin cloaed. 

In maDy cases (u in Cases i and 3 of the pm- 
eot serio) the doslox of the abdomen Is the nest 
diffiroJt perl cf the iurfica] procedure la some 
cair* the wwrnd can Le dosed in ia ere ■hfle io 
others thb b impmaJble and t bcc u ract BecaaiT\ 
to nse hea -y i terr u pted, throojth-and'throof*! 
tOL sutures. In ttlFl tW' cues onlr the liio cu 
be apprerdraated Seenndarr repair of the I 
alter It has stretched rru be oeceiaarT ■ hen the 
vound cannot be doaed br b>'ers. O^Lcarj aad 
Cljiner mcoiioo that the eilra peritoneal method 
of doaure b prefenUe but admit that K b oftn 
impraetKaL 

Sofsethb; should be aald of the method cf 
hnadllnf dbcsiacit which are commooir 

foujwlbctween tbesBcar>d ttscDOlenU Adbe4o« 
bet een the IntesUne and the nc can nscaUr le 
ttaddr separated Thu b not tree bowetcr cf 
adhenoos between the I er d the sac Rejtatd- 
less of the care taken, troubJesome bkerfme nay 
molt alter adbeiioos are stripped from the Iner 
U the bver b so adherent that bcitiorTha^e seems 
Qjcrluhie the procedure 0/ choke is to repbre 
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the liver with the sac attached and close the 
abdomen as usual Placing a superficial structure 
inside the abdomen may sound unconventional 
but such cases, without resulting peritonitis, have 
been reported by Stanton and by Searle and 
Ingmire 

Closure of the abdommal wall should be at- 
tempted at all odds Successful repairs have been 
accomphshed even in those cases in which the sac 
of the omphalocele had been tom The authors 
find no case reported, however, in which there has 
been an attempt to close the abdomen when the 
sac of the omphalocele was entirely absent 
Dott, m his report of 2 cases, emphasized the 
necessity of replacing the viscera, particularly the 
bowel, in as normal an anatomical position as 
possible Since the gut is usually very poorly fixed 
in cases of omphalocele, volvulus may occur sub- 
sequently when proper fixation is not provided at 
surgery 

It IS pointed out by Ladd and Gross that al- 
though newborn infants usually tolerate the shock 
of anesthesia and surgery, there are 3 comphca- 
tions that may arise first, respiratory embarrass- 
ment and cyanosis may result from the upward 
pressure of the diaphragm, second, abdominal 
pressure against the inferior vena cava may pro- 
duce circulatory collapse, and, third, excessive 
pressure against the intestme may cause tem- 
porary or partial obstruction If the infant sur- 
vives the 48 hours following operation, the 
chances for recovery are excellent 
According to O’Leary and Clymes the prog- 
nosis in omphalocele depends upion the diameter 
of the abdominal defect, the size of the hernial 
mass, and the time elapsing before intervention 
To this list should be added the particular viscera 
that happen to be contained within the sac 
Of 20 cases reported by Gross and Blodgett, lo 
survived Most of those lost were in the early 
part of the series when an attempt was always 
made to close the fascia O’Leary and Clymes, in 
their review of gr cases, give a mortality rate of 
only 21 4 per cent for cases operated upon within 
the first 1 2 hours In those who had surgery after 24 
hours, the mortahtv rate was 61 6 per cent This 
re-emphasizes the necessity for immediate surgeiy^ 


SUMMARY 

Five cases of omphalocele are reported Of the 
5, I was bom dead, another lived but a few 
minutes, and the remaining 3 were treated sur- 
gically Of these 3, i died 10 hours following sur- 
gery and 2 survived One of these is known to be 
in good health at the age of 2 ]/^ years 

The embryology of omphalocele is discussed 
Associated anomalies are commonly found 
Surgical treatment within 6 hours of birth is 
advisable and offers, with occasional exceptions, 
the only chance of survival The prognosis de- 
pends upon the time elapsing before surgery, the 
diameter of the defect in the abdominal wall, the 
size of the hernia, and the nature of the contents 
of the sac Newborn mfants tolerate anesthesia 
and heavy surgery surpnsingly weU 
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A\UI^lON OF SCROTUM AND SKIN OF PCMS 
Technique of Dclavcd and Immcdvitc Repair 
LOUIS T B1ARS MD F A.CA St Lewi. ^^tnDlm 


1\ ULSION oi pecQe aod •crota) time h«i 

/\ ocained In 3 casev In eath Vr.M«r.fT- h 
»ai the readt cf kwac dothiog being 
J~ Jc caofbt In rapidly mm-big maAiberv 
In the 6nt caac (FIs ) a banging oxnaD atxip 
became engaged In a Iractor belt, tbni palQng the 
mm Into Ibe machiom ttnpping hia ox-craBt 
from him, and catching the locw tiJ oftbeno- 
tnmandpmklDthetwungcn-mlk. Tbeactond 
caac was tbe remit of a powrr-driren dHQ-I^ 
caidilns the overaQs aod twisting ibem and the 
■kin o( the genitalia. I the third aod most recent 
case tbe wnetmia wm astriddk power-dmnj 
■haft, from which was peoiectiog a aet-aoew The 
rotaiy n»<ion of tbe shaft engaged the omalls, 
which in tern cangfat the pex:^ aod tcretal tts- 
r>es (Tig si la s of tbe* cues, tbe acrotiUB. a 
portion of the pubic sUxt, and moat of the penDe 
tkia was aml^ lo ooe of these, one testicle 
was ton awaj la tbe third, apprrdmately two- 
thlida of tbe tantqta was takim along with the 
penile skin. 

Sodi defecti of tbe geoltaha are ather rate 
Brown (i) bis reported teases a rib loes of the akdn 
of the shift of the nenla following cirenrDdaion. 
ibicd, the resolt at gTaanbwiia ingotnale and a 
fonrtn tbe renh of a gtmsbot wound. Owens has 
rexTCwed the inetalore and reported repiir to s 
cases. It is obrkxts that this type of oef on mt) 
can present an acute probtem to the patient 
asic^ from tbe fonctianal aspect. It miT also 
present a dlfScnlt problem of repair to the doctor 

Stttd tf tisiut ftr rt^ir Pedicle scroUl 
flaps supply the most desiraale ibcaefarOKmoK 
penile defects becau* of tbe ebstidty of the 
tiaosplaated skin (t) This Is espedaD) true 
aben there bas been damage to the caa-errMsom 
with deep scarring od contrsctloo. In manr of 
the* cases scrotaJ tissue b not -afUble stocr It 
fW, has been lost. Even under ideal citcum 
fiances, the scrotaJ tbsue may be laadeqnate In 
amoant for compleie cmeiage of the peob. A 
third pofot to be emsadered b that ■ wound of tbe 
peob which bas cootracted mar undergo further 
ooatractioa during tbe period of tUchment of 
the perns to tbe •crutal mp. 

ti ^ iu> WfcSwUiw CwtwiilT 

ScbodiTUshaww 


redlcJe flaps from other ponlons of tbe bol 
are too thick and lack the d^red elastlcltx 

Frrr si » TblcL, ipDt skin (rafts wem 

I answer most ncarix tbe needs In tbe axenge 
case If poqible. It b oftcntltnes desirable to we 
a combfoatloa n tcrotal flap and free ikin ftraft, 
espedoCv t prevent possible scar ctsistiictiaB 
about tbe base of tbe penb. The dJ&nhx of take 
In thb area makes the free full thldon mit lew 
desirable Tbe diiad a tages of the free ikb 
graft are that the skin b not u erpanffle as b 
oormil penile aUn and that the lAfU tend to 
contract for period after tbeirappheatJon. Boli 
of these difficuldta may brgtlj be ovtntwne bt 
tbe transplantation of an adequate amoest cf 
•kin This b done br makisc the vtausd tbe 
maelffiam airr at the time of appheatioe and by 
aopplnomtlDg the graft if Decenary at a Ktoed 
opmtkix. 

Pm^frtlm 0} tit wUrrtiti ztwai 

Thb b the aamn u that which haa p etrlood 
been deaefbed for atcmiioa of other Ixpes (l 
4) AQ nrroondbg hal ihould be kept ua 
tJte am ibould be lirtmently cl eansed by tbe trw 
of soap and water auluallamlde or nUatbiasnle 
p o w d er ibould be dusted on the ndaccs one * 
more times dalh Tbe patient slu m a aalme balk 
lor ws’eial boun daflr U possible I bet <en 
saaka. Herile fine mesh gauae b applied t the 
wound, nd erver thb b arpUed tinn. Wkr 
norrsai Mime diessiDg held In pbee whn a aa- 
pensory or athletic ttcrpoeier Thb dressing b 
changed frequeullT tVnen the grairaJatwni hate 
b ec o pie conmet and um/onnK red, and there b a 
mtohnom of discharge ou tbe dresansgs, and the 
appearance of tbe wound hu ceased t Imprene 
It IS Ttadx lor rrallmg 

Oimah IfclwifW Gtinubtioo tlspie b trrffl- 
aw sraywith sharp knife carefulh’ dbsect^ 
aw T tbe deeper tear antfl the penb bowBrlef^ 
doeigaied and freed from the contraction wlucn 
hu resulted troro partbl healing AH WeediJ^ 
points are carefuDv ligated with finest ifhl » e 
silk U there U of the Doemal skin left ^ 
penb. either about Us bu* or theglairi, thb akra 
Ufctricted. A collar of skm about the I** of t>* 
perns ca be sutured back u a roll at hs Kroctioo 
with tbe abdomtoal wlaL A coQar of skin sbool 



BYARS AVULSION OF SCROTUM AND SKIN OF PENIS 


327 



Hp I a, left, OranuHtinp ttountl and nb'^cnct of 'crolum at rc->ull of a\ul'ion of 
these tissues Hoth testicles « ere tnnsplantcil into the inpuinal canals bj the surpeon 
pivanp them cmcrpenc) trcatmint There is considerable shorteninp of the penis b, 
Result 3 months after split skin praftinp There is still some shorteninp of the penis 
The praft is bccominp soft and flexible A second operation Mas done subsequent to 
this, a arcular inasion bcinp made atiout the liasc of the penis, the penis licinp clnnpated 
b> dissection of scar, and a second praft licinR applied to this area I’hotopraph sub 
sequent to second operation m as not obtained but patient had functional result 


Its attachment to the glans can !)c drawn toward 
the tip of the penis in a similar manner This 
makes available a larger wound for grafting and 
consequently aids m getting the desired excess of 
skin on the wound If a penneal or scrotal ulcera- 
tion IS present, it is similarh prepared In excision 
of granulations and underlx mg scar 

A split thickness skin graft, approximate!) two 
thirds the thickness of the skin, is taken, if possi- 
ble, getting one piece large enough to coxer the 
entire wound A catheter is inserted into the 
bladder, and the penis is held completel) ex- 
tended The graft is draped over the wound, and 
sutured accurately to the wound borders, proxi- 
mally and distallj, with interrupted sutures 
Where the borders of the graft meet, thej arc 
sutured together with a running silk suture, 
slightly overlapping the graft borders to insure 
complete coverage of the defect The graft is 
applied under normal skin tension The inter- 
rupted sutures at the proximal and distal borders 
of the graft are left long Quilting stitches may 
be applied, longitudinally, up and down the graft, 
but these must not go in a circular manner about 
the penis, for fear of a tourniquet effect if erection 
occurs (Fig 3a) If the graft extends down in the 
penneum or on to the scrotum, it is sutured here 
with long interrupted silk sutures The graft is 
dressed by dusting it with sulfanilamide powder 


and then covering it witii fine-mcsh gauze im- 
pregnated with some bland ointment A large 
bulk of cotton machinist’s w aste is built up around 
the defect This is held in place In tjang the 
interrupted sutures at the proximal junction of 
the graft and skin to those at the distal junction 
oxer the pad of xxasle The sutures on the lateral 
borders of the perineal defect are tied together 
oxer the pad of machinist's waste (Fig 3b) This 
fixation of the dressing xxith sutures preserx'es the 
elongated position of the penis, and serves as a 
splint to the xxound It keeps the tension on the 
applied graft uniform Oxer tins dressing is ap- 
plied a xer) bulkx mass of gauze and the entire 
dressing is firmlx bandaged in place around the 
upper thighs and abdomen 

Poslopcratnc care The first xvound dressing is 
done on the 4th or i;th postoperative day At this 
time most of the sutures are remoxed, the graft is 
cleaned gentl) xvith bone solution and is pow- 
dered with sulfanilamide poxvder A dressing as 
nearl) like the onginal as possible is reapplied 
After the 7th or 8th postoperative day, the 
catheter is removed, and a similar but less bulky 
dressing is applied, and held m place with an 
athletic supporter Split thickness grafts undergo 
a period of contraction dunng the first 2 months 
Following this, they begin to soften and relax In 
I of the 3 cases described, a second operation was 
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INFECTIONS OF THE 
URINARI TRACT 

W HE^ ooe peruM tbe \'oIumiDouA 
Utexkture oa Infectioa of tbe oii 
ury tna wbicfa hu tpporesi In 
the put decade one b Impreaaed first o( all 
by the tmDendoui p ro grcM vhkh hu been 
made hi the treatment of this dbeaac. To 
begin with thb advancement wu largely 
sUmalated by the work, of Helmholi and Clark 
on the bacterlotogical a^iecti of Infectfons of 
rhi« u rinar y tract. Tbcir itodje* ha\T am 
Iribtrted much to pre te ot da\ knowledge, but 
only too freqoentJv are their methods thrown 
and treatment carried out empirically 
With the de\'eIoptnent of the n nm ero u a tul 
fooamide compo u pdi and their known e&acy 
In rr.TT»h«iIng Infcctjon* of the urinary tract 
many phyndam piwcribe theae drugs without 
a fuffident knowledge of tbe underlying bac 
teria in the gl *60 caac without knowing the 
true patboJogici] changes and wfthout proper 
rejpect for the various toxic manifeitatioeis 
which ma> dc^•elop in anv case 


Complete bactcnoIogKal studies ue not 
necessary In each case bj anv means. The 
expense to tbe patieot is Dot jastifLsble lim 

e\Tr a urapJe gram-stain of the urinary ie<fi- 
ment wUdi b at tbe dnposal of all snigms 
win usuallv suffice and lead one to tbe pmper 
management 0/ the patjeflL Cultures are 
fal but are not ahra\i necessar} 

By tbe same token 00c cannot expect every 
patient with an infection of the urinary tract 
to submit to a complete urologkmi inxeitiga- 
tfofi. Man) such patietits tna\ be enred of 
their Qincss with cbcmothcrapv u their dlifi 
cults b SDperfinaJ Hoanvr if after ooe or 
two ctmrsea of medicatioo the desired reidu 
are not obtained these patients are entitled to 
a detafZed mofogfea] invTttifaibei. It b «ef] 
knosm that the perrentage of cures In caws 
of Infectkpu of the nruury tract filb sharplr 
when ooe pasacs freo tlx UDCompUcated to 
tbe coaiii^ed Infection. Stooe tumor ob- 
stnactwo, or chronfc fnflammafor) changes ta 
the kidneys definitely decre as e the xaloe of 
diemotherapv and in many instances this b 
of DO value until the coexbtiDg or primirr 
pathological lesion ta removed 

TlTien considering tbe dmgs tbemsd ITS, ooe 
should not lose sight of the value of mandeik 
add. It should not be used hi cases of Im- 
paired renal function as in uch cases h b todc 
to the kidrte) Cooceming tbe ndfooanude 
ooe ap oends there b a very definite need foe 
cooUnued and dose ohseri^tkm while the pa 
tient U taking the drug Msnj owipotinds 
baxw been used and rightfully so as some are 
more tone in ooe case than in another some 
more efficacious in one case than In another 
If e v erything possible b to be secured from 
cbemotherap> In infections of the uncarr 
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tnit, a clo'-i. ihtikonrii-hmdiMdunl intiinl 
mu-t bp ktpi Dohs ‘-hovdd not bi 
'iixc lUlmbol* Ins ri.pi xttdU di moii'-irattd 
txptrinuntxlK tint <mall loiumlntions of 
anx ot tlKHnlrui:-> v\dl '-U rdri ibi. iirint 11 ns 
Ins Ixxn Ixirnc out tbnic'alK Sldnin iftxxr, 
xxdl tn( drw^ tlo inon tbvn will tin 
U'-ual vnnll do-^ 

1 lie^ rsniarl s ari i rent w al of tliL pk a for 
the projxr nnnas;i.mnU of unnarx tract tn 
nctioH' Then Is no more pratiful patient 
than one xxhn sulTtrs irom xi^u al distress and 
IS relaxed 01 the irritatin" s\mptoms 

1 nu \rn \ Coni 

MODLRN A\LS1 OGY 

WD iHc \N}:siHi:nsi 

T in dexelopmi nl of modern ancslhe- 
siolojrx and the training; of amstlu 
lists has alwaxs rcreixtd m\ ardent 
support It miglil be xeell to state liowcxer 
that anx eonxiclions I max haxc are the result 
of Rratifx inK conx im in^ jarsonal exjK nrnfes 
and are’ not the result of an enthusiasm for a 
hobbx or an interest in a jxrsonal jnoRram 
J he fact that manx surpeons continue to be 
satisfied xxith nonmodern anesthesia and anes- 
thetists, and the fact that these surgeons re 
main unaxxare of hox much easier their xxorl 
could Ih- made to sax nothing of the increa.sed 
safetx afforded their patients bx more modern 
methods, prompt this statement 

Since the dax xxhen the 1 ahex dime xxns 
started the great opportumtx to adxance the 
standards of surgerx bx improxing the meth' 
odsof admimstenng anesthetics and the train- 
ing of anesthetists has licen cxer before me 
The xxork of the anesthetist xxas former!} 
largely limited to the administration of ether, 
and ancsthcsiolog} v as a neglected field I he 
expansion of surgical boundaries xxas thus lim 
itcd b\' the use of a fexx anesthetic agents and 


im ihods of .idministration bx a fexx geiitli 
nattirul, under]) iid phxsuinns 

Manx amsthetists had graxilated into the 
liild liecause it jiroxidid i rxfuge from coin- 
jK'tition in otlur fields of medical tndeaxor 
and a modiritt but uiuonttsted stnine of 
hxehhood 1 Ins jjsxdm haxen of jirofessionnl 
rtlngx xxn- ma<li still mori attraelixe to thesi 
unaggri ssix i jv rsonalities bx the fart that the 
surge x»n e»f tint jKriod usurjxd tlu eoinplete 
ris|v)nsil)ihtx for the tx^)e of anesthesia to be 
used Its di plh and course, till palnntsion- 
dition anil anx tomixliratioiis xxlntli the j)a- 
licnt mi] hi sufiir during or after the ojxra- 
tum \dd to this tlu fait that the jialient 
usnallx saw tin anisthctist either bmllx the 
night preceding the ojuralion, or for the first 
time xxhen anesthesia was about to l)c in- 
duced and almost nexer after operation and 
v( are able to establish the base line from 
xxhuh has lum exolxid tlu jircsent super- 
structure of the modern tm thods of ndminis- 
tering am sthetics and of training anesthetists 
I nfortunate lx in manx institutions am sthe- 
siologx IS still al or near this base line lexel 

In order to tmjihasire the nature of modern 
anesthesiologx asxxellastlu at eomiilishincnts 
of a modern anesthetist, it might lie xxell to 
mention the ideals to lx. attained in the train- 
ing of an anesthetist 

He should liaxe i fundamental knowledge 
of pharmacologx and jilix siologx , he should 
be able to induce exjx.rtl\ all txjxis of anes- 
thesia, he should, of course, be familiar xxith 
the newer agents and the methods of their 
ndministratioii, as, for instance, the induction 
of fraeliomal (continuous) spinal anesthesia 
and anesthesia bx means of the intrax'ciious 
injection of the barbiturates liowcxer. he 
should not neglect the older but still x’aluablc 
agents and methods, it is still xcr\ important 
that the anesthetist be expert in inducing 
eiher anesthesia and that he be able to recog- 
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nttt In 8 given ci e the \iJuc w weD as the 
llmltaboni of the use of nitrous oxide jtas 
anesthesia partiniUiU srilh rtfertnct to the 
unmcdiate and rciuolc effects of aaoxia. He 
should be able and be perroitted to eterdse 
judgment In the selectioa of the anesthetic 
agent and method be coni»deTa best adapted 
to the patient and the proposed opertUoo 

He sbonJd be able to administer ndopro- 
pane bat he sbooU aho be cognisant of the 
poaelble dangers asaodated snth the ose of 
this agent In certain t\-pes of patients par 
tlcnlarl\ mth reference to the poaslbQ]t> of 
producing cardiac Irregulant) and e\’en sto- 
trrenUr fibrIlUtion In the presence of a dam- 
aged zn}-ocardIum He shouLd be familiar 
with and coostantly aware of the esptosion 
haxard and should fuQy recognise that this 
hoArd b Dot limited to eth>leae and crclo- 
propane but b also pr esent when altroos 
OTtde oTj'gen and ether or ox\'geo and fiber 
combination are used. He should be aware 
Dot ooh of the venous ezplocive anestbetic 
ra L c tur es but tboold be actrtelr a»are of the 
importance of the statk ipark as tbe caoiative 
agent In so cnsn> explosions. Furtfarnnoce 
be abould be familiar with tbe recognbed 
safety methods that ha%'c been developed as 
protection against eipkwon. 

He should be famfltar with the use of a 
direct loj^Tigoscope eltber for the pasamg of 
an endotracheal catheter or the inspection of 
the lar\-ni and vocal cords. In ftet^ oo matter 
bow much the trachea is desTxted or narrowed 
he should be capable of ratrodociDg an endo- 
tracheal catheter dlher by the firect route or 
b) one of the so called TillDd methods of 
intubation 

He sboold recognise tbe Importance of keep- 
ing the tracbeobrtmclilal tree free of secretions 
and other fluid, and shoold he prepared and 
able to remoN’e these secretions before opera 
tion during operation, and after operatioii 


m other aords be should be familur with Ik 
technique of bronchoscopr and ihjuld be 
able to recognuc •when this procedure b 
Indicated- 

He shonld be capable of maiDtainrag coo- 
stant posltliT praaure anesthesia aben in- 
dicated and of maintaining aiti&aal re^ua 
tlon when for ani reason such os an cn-mix 
of an anesthetic agent or tbe spioal aocstlna 
has inadvertentli gone too high the paLrot 
is unable to maintain his own respintlon. 

His knowledge of spinal anesthesis should 
not be limited to the tuc of procaine cr^ftsh 
but be should be famlhar with the vames 
pontocaine and nupcrcame techniques, u well 
os with fracttonal (cDOtlnuouijfpfiii] anestbe 
sU. HeshouldbccapableofinduclQgslItvpa 
of regional anesthesia as wdl as cairyinc ect 
all the varlcMB Dcrve blocks for dlagnostEc sad 
IherapeutK porpews. 

Gas therapy quite logicalJ) folk witHo tk 
scope of anttthttiedegy Tbe well trifaed 
anestbeUst abould be capable of topenrynt: 
all types of gas tberapv particularly adimii- 
Istralion of loo per cent ot\i;en sod beOaffl- 

Thls editorial is based upon tbe teachiat 
program empfojTd in this dJnic fortbem- 
•trurtloD of Its fellows hi aoesthesology Siia- 
Qar instruction is also available In man) otber 
iostJtutioos. It can be said, therefore, tbit 
tbe refincnicots in prodociJig anesthesis here 
meoUooed arc not merely Ideals bat sctol 
accomplishments and that as such tho srx 
attractmg extreraclj capable and eothujisittc 
\oung men to tbk field Tbe IraprtnTmeats 
in the practice of anesthesiology bare opened 
up another relatii-d) new field of medkaJ en- 
deavor srtich has not onl\ widened the range 
of sorgKa] undertakings but hsi tho niadc 
surgical operations less of a physical sod 
cmotlona] ordeal for the patient sod tl« for 
the sur g eon- This sUtcioeot Is trulr UJrw 
out bi our ei pcnence Feavt il Lufft 
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T ill nxjthdntnivr m v-lr n >11 f’l thr 

jilu N* <i( r\trr n) [ni t :n-> n'i>i 1 jii') 

(1 tra i i ih jnl iri / I >f 1 / »' ■ ' i 1 
t (re 111 /Ji*ri li\ Hrlinl U LiCrrli i' a 
pa n-ul ncU aciutili n h ' o' -i\l pr ' r w<itl < 1 
ihr ^ I’ljccl luppli niriiU I iiv I air" nt- I \i iifti 
ti II s li\ thi lulhi r aii'I lio a nnti in I!rr,ln ‘ ‘■ 
clmu III ''I 1 Ttl. ‘ Mo )>i il n ‘•IihI )i l"i It i a 
tnin latcii rto 1 !!),li '1 In llrlin U I fi \ ami to 1 
nin a nmm uHtnri lori. oni l>\ Ur Jt >)'li H 
I’ralt of llii til a rrc '^n L ni'U il lull or-i\ ontl ■- 
'uliurt 

1 hi m(i''oj:rap!i I ' '111 I if'* itilo III! ''ttioio Itr 
hfil oncrr'i' lh< phi oh>j 1 of pa rrrilif ‘rrri lio i 
rtrlu ivilv ( omplrti mici >• of all otlirr i otl '’ti 
the ‘.uiiK'tl incluiir thn r m'or Ci lUilniln n < ( 
Chudi IRmnl I'uln Ha\ln< and •'ntiiiti; Him 
mnralrn llaldin aid I \ Tin aiith' r «■ cxiirti 
mi-nn! 1 orl, i-ith Xnn n and olhrr i-- d( triSn! iii 
dciail irThidn!: ncilioR and ri ull- I! ni an-- o' 
'■rrri tin thr >.trr<.tli ti of pancrcaltr uncr nrd analv 
*•111 o' III cnn'tituciit' <■ tahlohr' ri rm d hum in 
fiinriion a*- cU aril aa ta (kk ddr’tthrpn cnt titni 
I aqrrliit 1 'ludi'-' an uiii'(i(r in lhal hi rrntho'l" 
|)irmtt tht lolkctiiiit of human panrr'Hti rinti'T 
iinC' ntammali d hi pa trie piicc or ' ihi a and iinin 
i’uchcdI hi pa acr of arid chi mi into th< duo 
dinum \ dnuhtr tuhi male' tho pos ddi one 
aipiratmc paiirTtalir juici from tlu jejunum and 
thi nthir ‘imultanroii li a ]nntiin, all ca<.lm con 
tintu from thr hiijhir Ic d I h" 1 ncloh account 
of rt[>orl'- of thr-ii cepi riment'. and their rorrUation 
I ith othi r pirtiiirnl data nialtv thn \olutm in 
diipin'alik to all phiMoln^i ti 

Of CM n ;;riali r lalui i-. ihi rcijcii of pincrralic 
dio-act-i and their <.111111 hi imprond mrlhodi of 
pancreatic juice anali..ii 1 he La'-l four ‘cetion^ of 
the monoj,raiih deecriln jiancrcatic df-eaHe their 
differential dmKnioi'i their vluili hi mt am of the 
eecretin tut and run me iiialicii \ ilh illumiintint: 
can reiwrl'i and aiipcnthrea The hihhoj,raphi of 
t5S rifrrincca to puhhihul data on thi eiihjccti 
of th> monocraph inihcatiN thr thorouRhnie'. of the 
author e coi erat,e 

\s expre'.^id lii Dr I’ratt in the formord, “The 
iiorl rejKirted hi 1 aperlhf has hftid imncrealic 
analisis to the hi el pastnc annlisis has occupied 
for mam lears Lnqutstionahli this monograph 
IS the most complete and authoritatii e reiieii of 
pancreatic external secretion function and disease 

'lAinrAiir II irons Avii Ia orAie I)i<ri r SjmiMi ni 
Mr I \ or Srrno ll> llrnnt (I Ijrol ( M 1) Tun Ijiot l>> 
Mclrn I> I try »ilh i fnrtnorri liy Jixrph II lull M l> Vnrlnet 
rbr ^!n:m^lUn Co lou 


in (Xisiiiitr It 'hot Id hr studini and its clinical 
fiirtl (Is unph'ird hi iicri Ri tior iti rolo, ist 

\etni I h ( ot III It 

AN 1 xi .111 nt monocr ijdi hi (hath C Hippins on 
c «• til' soliiictof iiriinri hthn is In' reeenth Intn 
pjhh hrd In a hnif hut romptchi ti'ii e niamirr 
tin h ton etioloji 'I mpt iiiiatolopi and tri at 
nirnt ar< o im liidt'l as to make iiili rt 'tiiif a iiillas 
in trietin rndiiii I In author has hi it. hem m 
ten 'r'l in the I till! ipi of ri nnl calculi and In' jirii i 
■ 11 !i tiiai’c laliiahh i i itrilmtioiis alonR this Inn 
1 hr r topiiliif nith tin mo'c prrtininl in'r) of 
other' hale him riunphlcU hut siinjili arranpid 
o tint thi 'iimtinti 1 ' rltnrli uiidi rstandahk 
Mrtlio I' for the quaht itii i ainli 'is of ri nal cal 
cull ate |itc I ntnl llu dirt irt iiirthiKl' for atli mpt 
itU the ilo'ohitio 1 of n nal ralcuh as ucll as a pre 
lento i fof ri nirn ni e afti r epontanianis pas api or 
'urpical ri moial are di cn 'nl m t real detail 1 In 
anllmr )ni-tit' mam carcfulli formulate d diets 
ti hi adiocaled in these patients Ml iht t' are 
Ins'el iquin eomiiktc and sati fartori analises of 
the die mini eoinponenls of the calculi recoierei! 
or rcnioied fr uii each jnlii nt 

\ isn i J f) ( ciNor 

T ffl small I Illume tnlilhd /fierui ''/met II luenef 
Ilf ill'll 'll it lij'.ie/iir /» iierifi’ priparid unihr 
the aiispiei of the Natumal Research Council is 
nch in authnniaiii ( and jirarlifal inhirmation Its 
aulhot hail <!oiii an oiitsiandinp piece of i eirf for 
tin mniiral oliicits in the armid siritcts in mafinp 
aiailahh to them in eonduiscel iiiid reaelahk form 
iifilo'lati Conn [ilieins of hums shoe) anel lunind 
hiahnp Morcoier tins hoeiV shciulel he in thr hands 
of eien riiilnn iihisiciaii i ho is concerned iiith 
these conditions 

I hi lirst section of till hool ele als with hums niul 
lias prepari'l hi a committee luadiel hi Roi D 
McClure and inrludinp Conrael R 1 am, llcnri N 
llnrluis Jamie Harritt Broun and Daiid T Barr 
llu peneral triatmint of tlu patient with a stiert 
hum is (halt with in detail I he earli local treat 
nieiit of the hurned area is thouphtfulli consieh red, 
and n tahle is includi d pii inp the committee's choice 
of local treatment of the inrious hurned regions ot 
the hoeli in accordance with the depth of the liurn, 

'kf'tAt liTni\Njn ll> ( harVt C Himn'i M 1) III 

C to foil 

‘'I luuf Math Ai*; XttUMr^ IIuina Woind 

llrALisn AM> \ w I Is ti mr*; I rrifcrrcrl wndrr Ihr Au^pUrA of ihe 
Commiitrr on ’^uiprrj of ilir l>Ki Inn of Mnlical SclrnrcA of thr Nii 
tinnal Hr«raTch Loundl I hllatlclphlt an I l./)nd >n W H ‘'aundrrA 
Co lOfi 
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ibecireof *orficf% th ftrtrplutic 

UT*tii>«ji ol bonii. ud »kl* jTxfliuf for cootiac 
tore* foQomf tmrev There b »hort but ndosbl* 
efaj^er <m burn* I cbemic*! wtrfue 

The ieciR* on lioct ho been prepared hr a com- 
mittee led by Alfred BUlodc, chairman, rw liwtoA. 
Inj Phflip Bard, Norman t Freeman Frank C. 
llann, nenry K- U Beecher Pan! D Lttnjon, D B 
Pbembter and Maa M Suumla. T ihli eYear piea- 
entatloQ may ba found a Mtkf ctory de£n[tk>n of 
thock and f Q conafderation of the crlte^ p« 
thc4ci(rr and / cton la the prod ct>oo td ahrKk. d 
the prcTentlon and treatment at ahock, btdo^gan 
enbre chapter drroted t tuM re^cement therapy 
The aectkm deafiof with wound hetUox lo 
prepared b •UJen O WUwle and b daWc de- 
aenption rd tbc »ab}ecl. Tte aectloci oo nacular 
I ^det haa been prepared br a cootnnttee headed 
br John Homans and Irvdndbi Arthur TV Allot, 
Danld C FJkla, Oeta de T kata and TValio G 
hladdock. Thb eery vahtable teetkm the 

treatment td bemorrhace and the I ^cki to lane 
rt cries I CDteral The I Jorles of arteries la ipeoal 
locatkoa are taken p Indfrldaally Diseases of the 
arteries and of tbc eelns are foodnctlT presented 
TU section Is beantlfnllr Qhutrated by means of 
ecceOeot hru* drtwlnfi 

Tbbroiam b dn rent, brief ramsmtiou hr ont 
taii£nc men of the reaHy Important fcnosrledte of 
the rarfous rnbiecta. It can be te co maeaded moat 
highly FiiiimcT Cawnma. 


T he elchth etfitioa and the new tot of Dbeaso 
fj tite T«sr rtroei tad Ew* by nmUa nd 
Howard BalWnger wfH creditably Ure ap t lbs hlfh 
standard Kt few It hr tb preHxu eotiotit Uu 
bare all been foremoat i thci Seid. 

The book has been revised and practlciOy re- 
arflten tbfnp whlefa hare bra»M oh^el 

hare been riimmated and an abundance of new ms 
terlal has been dded aJoof with onmerout (D stra 
tioos In black nd bite and In coiof 
Dr Brian T Kin* and Df J D Keffy hare o»- 
trlbuWd deacrfptioo of their sorrical pe o ce du rrs 
for tbe relief of bflaleral paralvtb of tb« recnirenl 
larrnfeal neTrea. and D Alfred Lewr abo has 
written eacellent chapter on phrtioMCY hme 
tests, and (nttammataTT diseases cf the hbr 
riath. K chapter oo paralyw and neorodi of the 
laj-ms ha bero rerr ell <i5ne by Dr Joha J Bal 
Ien*er Dr C2»cTaBer I. Jackson has rrrtsed lbs 
cb^ter on tfirect la iyu foacopy brooc b osccp 
esciphs |o * ctip y and lastroacopT The tecbniqos of 
procedure b cnrefnlly described and IDastinlea 
wlthtestmcttreptctnres TV dtaposls. patholocy 
and treatment re disenssed In each eocuBtiot 
The chapter on gaitroscopy rlres a fOod df«^ 
tion ol t V ScUndWr fiexlW jaittoscope and lU <4- 
rantaies In eiammi * the totericr cf the stomach. 


...)Cc««.T* 

WBlM L» r i l « 

'• D rue a Its 
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The Lempert fewtiatloc operaticn for rrief f 
dealneis da I otovteods b foUr (iwmbed tnl 
with many iUnslrationi showln* the Tirlo«« Urm 

i thb prtcrdnre Also the endaural MstoWertonj 

for the rdief of chronic <sjpporaln otld media k 
described 

This book b written In an eatd read stile asd 
c orn s In a comprehensl t y the eoUrr £rij sf 
otolarynfoio*y Urns makl * t a most ralaabtr ten 
foe the spedalkt the feoeral practItiooeT sd tW 
St dent. Lm F 


T he second volame by Doctor Troeta nlatiri 
ids experiences In wi scrfcrr has ben pab- 
Ibhed njs ftnt rolntne was printed fa C >«^i 
ituria^t the recent Spanish war Thb letnnd esfm 
H a detailed descnptioo of tbe "ire pout profiin 
oecesATT In the treat Bent of a oaneb and ftsc 
tnies Tbs cxaterlal aas derc k pe d from kb srk 
I Spal and recently at tbe UTiKieU'Momj 
Onhopardic Hospital. The book coo taint 400 pa*rs 
llh 144 Olastratians and b (Srliled Into t« parts. 
Part 1 dredets the pre-Lbtefiu and post Lblnba 
fabtory of nryery and Indicates that the frraUst 

E ess i leneraJ saryerr his beq dereioped dnr 
art. I rraifing gain of Jovph Lbtrr na- 
tion ITS ca not bdp tnt be warned of tke 
anaio(T between phenol and the ralfooaBUes. for 
with tM desTiopmest of tke thentk ted^qw 
tha uwstJta s of aarrery was hi ndirw for a coaW' 
enhle time, klanr r u r g e o ea ome I tkiik tkat 
the aetsaJ opentire t i ilu e vluie Batter sf 

minor ifpilnnct and that socee^s depended n- 
tirefy opoo the nae of carhefic dd. The ailk« 
eoeDpieta Part 1 Ith a detailed but msiH nad 
rejwM on the uratment ol wounds, shoci ps 
hadlhu Infettkma. and letanot as related to it 
auiari y Part II b the meat of ki ibouthts la rr- 
gard to the bfolofxal treatment cf ouoai b £i 
pof t profram 

rrompt wrfkal treatment, I witkJ 6 h»n 
Oeaadu of the oand with simp 1 * 
personally so cocrrlnced of Its Tab that J ookf ke 
adUo* t use aJmoat anr raiicrv of soap b peefrr 
eoce to the best chemkaJ antbepdc yet fcnon 
J Eaddoo of tbe ouad. fit b weD t iJscam 
the word dfbrldeineDt kich means iacWo* ) It 
rerpilrea coosidetable experience I ieara th e 
niqoe of proper and adeqoat exorioa kich b 
proVbly the moat Imports t part of the fire pemt 
prorram. , 

4 Pionriou for draioaft. "Tbs ptoifa fef ” 
adequate dramagr not onl for the ibeas mn* 
that mu st be eracuated but abo for ibseitraraiiW 
blood wUch Ob crery small comer of tbe oasd. 
demands ipecial technlout. The Uca^t ca- 
pacity of aaoae b o w e ret hJrh, b not anllmllrd, ^ 
co fts eqnentiy after hBe it will be anaW ta s^ 
sorb any f nher discharxe If the dtschar rr a pQ* 

»T»i ewwp tn ^ rrsenn 

ISAen-ir* *T 1 W D , wkS Sr O'* * ** 

•MWnt. WD b Uw ThC •** 
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to be retained in the wound, the gauze must be sup- 
plemented b\ some other substance still more ab- 
sorbent than Itself Here the plaster cast pro\ ides 
one of its man\ ad\ antages, for good plaster of Pans 
IS \en absorbent It is important that the plaster 
should be applied in direct contact with the gauze, 
and Its quaht\ must be good, some brands on the 
market ha\e little or no absorbent cap3cit\ In 
treating compound fractures b\ the methods I dc 
senbe, a nonh)dratcd plaster of Pans of the tipc 
called ‘alabaster’ should be used, for this when set 
IS highl> absorbent ” 

5 Immobilization in a plaster of Pans cast The 
author wntes in detail of the apiihcation of the 
plaster cast gi\ mg the ad\ antages and disad\ antages 
of both the plaster bandage and pattern technique 
He desenbes the treatment for all teqies of fractures 

He wntes of his success with the Corachdn tech- 
nique of skin grafting, articular wounds, amputa 
tions, and bums 

This book IS a comprehensiec, well wntten, easih 
read revaew of the work of mane surgeons and put 
mto a well organized workable plan b\ the author 
It is not all new matenal for, as Dr Wangensteen 
who wrote the introduction points out, Frederic S 
Dennis, a New York surgeon in 1884, reported 244 
compound fractures treated with soap and water, 
excision, and plaster cast Those of us in \menca 
who adhere to the teachings of Kanaeel and Koch 
will read this book wnthout too much adeerse cnti- 
asm 

A senior medical student, interne, general surgeon, 
orthopedic surgeon and cspecialh a.n\ doctor cn 
tenng the armed servnee of his countn would be 
greath benefited b\ reading this book 

Jons M Howxlu 


T he outstanding feature of the remarkable little 
hooL Essenitals of Proctology' hy Harry E Bacon 
IS its vast content of accurate and pertinent informa- 
tion, beginning actually on the inner side of the front 
co\er with a useful index of sjmptoms and signs 
The author is thoroughly versed in the literature 
of his field and keeps well abreast of what his con- 
freres in proctology arc doing These facts coupled 
wnth the author’s extensive teaching and clinical 
expenence render him well qualified for the task of 
authorship on proctological subjects 
The volume offers excellent illustrations, done by 
a well recognized medical artist, and presents several 
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differential diagnostic tables which should appeal 
to student and to pnclitioncr alike 

Although the author mentions the etiological fac- 
tor of crj-ptitis in anorectal inflammator% disease he 
omits nn\ discussion of the r 61 c of anal glands, anal 
ducts and 1\ mphatics in the pathogenesis of the 
common anorectal infections This factor of “anal 
infection," brought forth bv Herrmann some 60 
\cnrs ago is again receiving recognition 

Bacon dcbcnhes anorectal abscesses in one chapter 
and anorectal fistulas in another The rc\ icw cr sub 
senbes to Buie’s belief that abscess and fistula ment 
consideration in one and the same chapter, thus 
stressing, from the teaching standpoint, the fact 
that an anal abscess is merch a step in the patho- 
genesis of an anal fistula An additional objection is 
raised to the use of the adjective “incomplete” per- 
taining to fistula If a fistula (so called) is incom- 
plete It IS not a fistula, it is a sinus! 

The author’s presentation of xenereal Ijmpho- 
granuloma is indeed excellent, portraxing in bnef 
the results of the extensive studs he has made of 
this cntitx Howexcr, the author refers to a “dif- 
ference in male and female Ivmph drainage" as re 
sponsible for different clinical manifestations in the 
two sexes ActualK the arrangement of the Is m- 
phatics IS the same in homologous structures in the 
male and female The difference m clinical mam 
fcstations of xcncrcal 1> mphogranuloma in the two 
sexes lies in the different sites of the pnman lesion, 
1 c external genitalia in the male usualh , and in 
ternal genitalia in the female (posterior \aginal wall, 
and/or cervix) 

In his discussion of pilonidal c>sts the author 
omits mention, under treatment, of the method of 
cxtcrionzation (described bv Buie) This procedure 
has prosed of great value in mihtaiy surgen’— cur 
rent reports of the success of pnmarj’ closure not 
withstanding 

The review er regrets the lack of illustration of, and 
the lack of detail regarding the surgical management 
of anomalous anorectal conditions When the prac- 
titioner docs have need for such information he 
needs it quickh Few surgeons can boast of an ex- 
tensive expenence in this problem 

Espcaally for the benefit of the student it would 
have been well to mention the use of soap and water 
in the preoperative preparation of the skin 1 he 
value of this procedure has been clearl> set forth by 
Koch and his associates 

This timcK volume is indeed an invaluable con 
tribution to proctological literature 

J Peerhan Nesselrod 
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T oday, the r 61 e of decreased blood 
volume m the pathogenesis of shock 
or peripheral circulatory failure fol- 
lowing surgical operations, tissue in- 
jury, bums, severe hemorrhage, and other con- 
ditions, IS universally recognized Although m- 
vestigators disagree as to the mode of produc- 
tion of the oligemia, most of them agree that 
the impairment in the arculation due to the 
ohgemia and to the consequent physiological 
compensations, in turn, leads to tissue ischem- 
ia, anoxia, capillary damage, and further loss 
of mtravascular fluid through the damaged 
capillanes— the well known vicious cycle 
which leads to death (2, 17) 

Modem therapy of shock has been directed 
toward mtermpting this cycle by the rapid 
restoration of a normal blood volume That 
transfusion of fresh whole blood could effect- 
ively restore the blood volume m shock was 
recognized early, but difficulties m typing, 
preservation, and storage of adequate amounts 
of atrated whole blood make this substance of 
hrmted apphcation, even in civihan Jife More- 


From Ue Samuel Deutsch Serum Center and from the Depart 
0‘ Gaatro-Intestmal Research of Michael Reese Ho^itsJ. 
This TOrk was done imder the auspices of the Committee on 
Kescanm in Shock of Michael Reese Hospital and was supported 
by the Michael Reese Hospital Research Foundation 


over, abundant chnical and experimental evi- 
dence has estabhshed that, even in shock fol- 
lowing severe hemorrhage, the important fac- 
tor is the reduction m blood volume and not 
the loss of red cells (12) 

During and after the first World War the 
search for adequate blood substitutes was 
greatly accelerated and it was conclusively 
demonstrated that any substance which is to 
maintain the arculation must restore the ef- 
fective osmotic pressure of the plasma That 
crystalloid solutions of various types and con- 
centrations fad to correct the arculatory de- 
ficiency in shock soon became evident, m fact, 
with the increased permeabihty of the capil- 
laries m shock these substances promote furth- 
er loss of plasma proteins Various colloids of 
different ongm — acaaa, pectin, animal pro- 
teins, etc —have been proposed as blood sub- 
stitutes but have not found wide or contmued 
acceptance due to immediate or delayed toxic 
effects or to fadure to maintain the circulation 
in shock 

The past few years have seen the simultan- 
eous development by several investigators of a 
remarkably effective blood substitute— human 
plasma protein solutions m the form of serum 
or citrated plasma When properly prepared. 
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lh«e suhiUiKW tiz rt*ctkm fr« »nd non 
tnUitnktnd in tbdr nitnri] ittte arewilhin 
tbc range of normal colloid oamotlc pretuire 
Sucb Uo-oamoUc tcrum and pl«PTi)> hare been 
prmtd clTectl\’e In the treatment of shock 
clinkall} and eipcrlroentaljj and have gained 
widespread use with excellent reaolta. 

More recently with the deNTlopment of 
succcaaful methods for the drj-ing of eenun 
and plasma, the use of h^'pertonic, and partlc 
Dlari> four tunes concentrated aolutkms of 
human plaima ftroteln has been adx'ocaled b) 
some for the treatment of shock Assuming 
that the increase in osmotk pretaore of the 
Wood following injection of these substances 
would rei-erae the mechanism of shock and 
lead to the restoration of the blood volamc b> 
withdrawing fluid from the tissues, these In- 
\'estigators Cj 5 18) have advanced the oseof 
hypertonic protem solutkias because the 
amalier vdIuok faefltuted storage and trana* 
portatioe and permitted rapid admlnlstimdoo 
of the solutsooi with a syringe thus dmun* 
^'e□UBg the use and transportation of addl 
bonal equipment 

Other Inresbgaton has'e failed to And an> 
adi'anUge in tltt use of concentrated plaama 
protein soIuUoai in shock. Mtgladery 
landt, cod Best found iso-osmotic and con 
centrMcd protelQ solatloos to be of cqolialetit 
value In the Ircatincnt of experimental post 
hemorrhagic shock. Brown a^ llolllsoo in a 
dmlcal furiTy reported se^■eralcoot^a-lndlca 
tkms for the use of four times concentrated 
•enmi Slahoney Kingsley and Howland re 
ported that concentrated plspnm had no pro- 
phylactic or therapeutic value In shock pro- 
duced by intestinal stripping m dogs. Stfll 
otben (6 10) in survevlag the use of blood 
substitutes in the treatment of shock ha\-e 
noted the fiHacv of attempting to draw fluids 
from the tissues of a Kver^ dehydrated 
patienL 

In view of these conflicting rqwts and In 
view of the importance of this snbjcct partic 
ulaily to the armed forces, a dedaion as to the 
relative efficacy of bo-osmotic and concen 
trated plasma protein solutions Is necessary 
Under the conaitkms of modem warfare dc 
h\-dration of combatants before or after injiuy 
b almost inevitable and It bccDmej necessary 


therefore to evaluate the relatlre effecti of 
iso-osmotk and coDcenlrated plasma proteia 
soJutlons In rdatloo to the state of brdradoa 
of the Indli'ldual 

Properij to compare the therifeirtic effi 
denn of any proposed blood nhstitutes the 
following conditions should be fulfilW (i) 
Dninestbetised ammsb and painless proce- 
darei should be employed m order to tvoid 
the influence of the anesthetic and of pain and 
to permit an eNiluation of the Ttl™l » efia- 
kal cnotStion In shock and after infodocu 
(1) A method of produdog shock most be cm- 
ployed which overcomes tbc varbUc resiif 
ance of Individual animab to shock andwUck 
permits some means of rtbting the quantity ef 
the therapeutic substance rtqidred to renJace 
the fluid cefli and protein lost by the tnlmiL 
(3) rroperly prepared solatloQs must be used 
and these sdutioas mut be admuusterrd In 
comparable amounts, at comparaUe rates, 
etc. (4) The slate and degree d shock at the 
tune ^ bfBsbn should be carefully coesideml 
in judging the results from the therapeutic 
infusion. (5) Stmiics of sturml time after 
thenm muU be made 

^e Iiave endeavored to fulfill these condi- 
tions in a comparison of the effects of bo-cs- 
motic and of coccentrated plasma protdi 
solctxms on posthemoTTbagK shock In both 
normal and d^ydiated dogs. Shock was pro- 
duced by graded bleeding a procedure wUcli 
b not the blood lose suffered on thd 

field of battle and which b known to deplcle 
severely the body reserves of flidd (u) A 
preliminary report of ihb in\Titigatioo hu 
been pr esen ted (13) This paper b concrrwd 
with our findings In nonnal dogs the suhse- 
qnent twopapcTi (ii 33) report the results b 
dehydrated dogs and the fluid, cell, and fco- 
Mn shlfta before after platrrn protna 
infusions. 

EXPEauffjrrAL KrTSona 

Healthy moogrcl dogs were deprhed of 
food the day pcec ed mg the cxpcrlinent but 
were pennltted to drink water In a tj?™ 
expenmeot tbc right carotid and the riam 
femoral artcriei were cannolated, and the 
right and left femoral and tbe right eilfrnsJ 
Jugular veins were exposed under local (pco" 
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fret f^ii5w»rt tubing etc were used through 
mU The fonrlold concrnlretrd end many of 
the bo-ounotlc, lolutioo* were prepared 
redaaolvinjt In aterile pjrogeo-free water 
material dried by Tacuiun d^ccation frotn 
the froxen state 

IXPEfimufTAL 0MEa\ATI03a 

By graded bleeding all of the lymptoms and 
most of the pnndp^ signs of sho^ can be 
produced. The tj’ptcal response of the dog to 
this procedure his been described in detail In 
a pfe%doui publication (jj) but the critkal 
coiKlitkm of many of the anlrtrU the time 
the Infosions were administered srQl bear 
further emphatla. Wth few exceptions, the 
small amoonts of blood drawn for the post 
hemorrhage chemical blood aod pl«gn»^ ved* 
nme determinations aggravated greatly the 
cottUtkm of the animaL Get^erallr this was 
reSected b) conespondmg changes In blood 
pressure, circulating times, and cakton dtodde 
values but, not infrequently the blood prea- 
rtre variadoos bore sDgbt reUboa to the 
actual deterioratioQ of the animal s amdltioa 
which was more accuratel) reBected b) the 
level of the arterial pUsma carbon diodde 
content. 

The animwli which suTN-iwd the posthemor 
rhage volume determhiatkins fottosred 

a Btead> downward dinlcai course AH on 
treated control animili died a short tune after 
the last sample was drawn tod only a few of 
the contreJ ■nimmU which recoTd mfusions 
of either 0.9 per cent saline or 5 per cent dex 
trosc in la^te-Kinger s solation in amounts 
greater th«n the tot^ biood lost gave a favor 
able response The degree of circulatory de- 
pression before the infusion can be seen from 
the posthemoTThaw values for blood pressure 
carbon dnoide cfrculatlng time plasma rol 
iinw and protemi, (or all tbe oormal animals. 
(An analysis of the Bold ccD and protciD 
shifts in postbemorrhagK shoch before and 
after Infusson will be found la the third paper 
of this series, sy) 

Both fao-OMnotk and concentrated infu 
sions were admmlstered to Individual a nhnali 
In different deg r e es of shock as represented by 
rllnWl appearance and objective csperlmen- 


tal finding In some dogs respuiiioo h«| 
ceased and the cardiac Impolse was Impercrp- 
Uble when the Inftuion was adminitt^ 
whereas at the other e xtjem e there sere 
animids b both groups ta which the evidetw 
of shock at the time of infnskm CDodited of 
weakness blood pressure at shock leveU b- 
creased drculition time and a modenttriyde 
pressed carbon dioilde IcntI The cocufitlco 
of the animal at the time of infosioi] has as 
Important bcarinx on Its respcaisc to treit 
ment (vide infra) A suBdcut nnniheT of 
experiments were performed fa onkr to ob- 
tain an equal number of mlrali fa compar 
able degr eea of shock fa each group 

TaEATMEJfT OJ rorTHEUOtaHAOlC snoct 
WITH TSO-OSweme HaUM 01 FLAJUA 

The immediate clinical response to InfusDO 
of bo-osmolic serum or plasma was strikini m 
all 9 of the normal animalj stodied Even s 
comatose animal fa which respfrattofl had 
ceased and the cardiac Iinpnlie vu biKiy 
perceptible would exhibit strihn* fagaore- 
meat u soon u the fafosioc wu began The 
l^art beat and the blood cresTue w^ np- 
kQr IffiprosT to a degree that was almost pro- 
portional to the rate at which the seJstioe 
was admmisteTed M ithfa a few minutes of 
the start of the Infusion there would occur a 
spootaneoQs resumption of the remintwy 
moremeati and, by the end of the bfoslcio, 
the •nlTTf] would generally present an appear 
■nrg whkh contrasted greatly with its fre- 
riously moribund state. Oflen,lhebIoodpres- 
lure would return to oormal le -els bv the rod 
of the infusion and In no case did it take ft 
more 10 minutes to reach the m i Ti n K nu 
level after fafusson- 

AH of the animah except one (No- s) 
in good CDodJbon when removed from the ta- 
ble fonowfag the Injection of the thiocraa^ 
after the fafuslon All coaid stand and 
and most of them were quite active wto 
placed on the floor This g^ cflnlcal ctwH- 
bon persisted even after additiotial blo od ^ 
renwvtd 45 minutes later for the postiflftw* 
rhfmiral biood, and plaiffia volume deter 
mfaatioos- „ , . 

The dfaical im p ro v ement was piriDelra by 
the marked improv em ent fa the Uborauvy 
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findings In nearly every case, the blood pres- 
sure returned practicall}’^ to the control level 
before the bleeding Moreover, these animals, 
with the exception of the one noted, were 
weU able to tolerate the additional bleeding 
required for postinfusion determinations so 
that at the completion of the experiment the 
blood pressures were maintained Circulating 
times in all animals returned to shorter than 
control values after the infusion, as has been 
reported previously (19) 

The restoration of plasma volume and plas- 
ma protem after infusion was satisfactory in 
every case After the protein and fluid s^fts 
which foUow infusions had occurred and rel- 
ative stabilization had taken place, the total 
arculatmg plasma protem was considerably 
above prehemorrhage values in ever}'^ animal, 
the plasma protein concentration was within 
normal ranges m every animal, and the plasma 
volume was significantly greater than the con- 
trol value m every animal but in No 8 in 
which It was equal to the control value The 
changes in red cell and total blood volumes 
were comphcated by movements of red cells 
which apparently can be rapidly shifted into 
and out of the curculation The significance of 
the changes observed will be discussed m the 
third paper (23) 

The arterial plasma carbon dioxide content 
seemed to be a better mdex of the degree of 
shock, response to therapy, and prognosis 
than were any of the other criteria This is 
demonstrated best by comparing the survival 
time after infusion with the carbon dioxide 
level at the time of infusion* If an arbitrary 
level of IS volumes per cent is selected, it can 
be seen that all of the ammals with pre-m- 
fusion carbon dioxide values above this level 
survived more than 24 hours On the other 
hand, only one annual (No 4) with a carbon 
dioxide content below this level survived for 
this length of time, 2 (Nos 6 and 7) survived 
18 and 21 hours, and the rest survived through 
the expenmental day and were found dead in 
their cages the next mommg 

Similarly, the recovery of the arterial plas- 
ma carbon dioxide content after infusion gave 
the best indication of prognosis for survival 
for, often, although blood pressure and cir- 

'See Table I In repnnU of this paper 


culating time had returned to normal after 
infusion, the arterial plasma carbon dioxide 
content remained at low levels and the animal 
would be found dead the next morning The 
carbon dioxide recovery in all of the animals 
receiving iso-osmotic serum or plasma was 
good, when considered in relation to pre- 
mfusion carbon dioxide levels 

TREATMENT OF POSTHEMORRHAGIC SHOCK 
WITH CONCENTRATED SERUM 

As others have noted (22), when concen- 
trated or even iso-osmotic plasma was admin- 
istered rapidly severe tetany or, sometimes, 
cardiac arrest occurred, evidentlj'^ due to the 
lowering of the free calcium ion by the con- 
siderable amounts of infused sodium citrate 
No such effects were observed when concen- 
trated or iso-osmotic serum was given at com- 
parable rates For this reason the normal 
animals now to be discussed were given only 
concentrated serum 

The response of the ii normal animals re- 
ceiving concentrated serum was deadedly 
poorer than that of the nondehydrated am- 
mals which received iso-osmotic plasma pro- 
tein solutions Not mfrequently, the rapidly 
administered concentrated solutions seeming- 
ly overburdened the circulation for, dunng 
and shortly after such infusions, there occur- 
red a transient bradycardia and a drop in the 
diastolic pressure One animal (No 18), 
which was in an extremely critical condition 
at the time of infusion, failed to survive this 
additional insult and died within 5 mmutes, 
after a temporary improvement in its cir- 
culation 

Unlike the animals receiving iso-osmotic in- 
fusions, the animals receiving the concen- 
trated solutions gave a delaj^ed and often not 
very marked clinical response to infusion 
No improvement in the ammal’s condition 
could be observed for some time after the in- 
fusion, and often the animal’s general appear- 
ance was not greatly changed despite a sus- 
tained elevation in the blood pressure Not 
many of these ammals could stand and only a 
few of them could walk when they were re- 
moved from the table after the maximal blood 
pressure response to the mfusion had been 
achieved 
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After a lEght rievitioo dae to Ibe \’D)inne of 
the material Injected the ii*e in the blood 
preasarc rrai lijw ao that the m^rlmat bViod 
pre»ure reapome mu not achie^•ed for from 15 
to 30 minate* after the bjection of the con- 
centrated teruiiL Although b 9 animate iIk 
blood prearrre returned to Icreli usoalf) con 
aldertQ above the shock levd, b only a o! 
theae (\oj u ai>d 13) did the blood pfcaanre 
return to within *0 mlHimeten of the control 
^■a]L^c before bleeding Furthermore none of 
theae anhpah were able to mabtafo theae 
blood pr eaa uie lc\'eli later when blood waa 
drawn for the pxntbfoabn bkxxl, dtcm 
leal and plasma NnluiDe determbalkyna. 

Thu Inability to tolerate loaa of email 
amoonti of bloc^ was demonstrated al--> b} 
the deterKratkm in the eeoeral condition of 
most of these animals at the completMn of tlw 
final plaima rolome detcnnlaatmn E\to 
animals which jobaeqtKotly aorvived more 
then 24 boura a eemeJ monbuivl and cocaatoae 
when returned to their cages at oisht, b con 
trait to the animals whkh recent bo-ocDOtn: 
aolutkxiA, oearlr all of which coold walk to 
thdr cages at the end of the dav ^foreow 
the fact that 4 o( the 10 acltnals which sor 
vhrd the bituil effects of the coocentraled b 
fusion died withm appmebutd) s hours mav 
be related, b part, to Increased susceplibfLt> 
to lou of bloo^ 

The changes b blood pr es s ore and dblcal 
condition were reflected b part by »me of 
tlx other experunental findings In aQ anl 
rn«1« but I (ho is) there waa an increaae in 
the plMsma volome after the bjection of the 
concentrated serum howeirr in ooli s am 
tnaU was the plasau \'0linDe eieraled to 
rahrea signlhcmtl} greater than the control 
r-aluea, In coatnat to the animals that bad re 
cci\-ed botanic aemm- Despite some lota of 
btraraicular pmteb foliowmg bfusioo both 
the drculatbg proteb and the plasma proteb 
conceotratioo were well above the control 
level b moat cases (*3) 

As In the gronp recds-bg bo-oamotic fa 
fnsionf the artoial plasma carbon diosidc 
level gave the best fades of the degree of 
ihock before infusion, the response to therapy 
and the prognosis. Four of the 5 animab 
with arterial plasma carbon dioride conteota 


above 15 volumes per cent at the tiax ol fa 
fusion survived more than *4 boors, tod i 
bonn howe%Tr b cooUait to the ani- 
mals which rcceii-ed iao-osmotic sernm or 
plasma only i animal adth a carbon 
below this level survived much more tK^g j 
hours. The recoier) of the arterul 
carbon dbnde content alter infusion wu 
good b the 6 animals which aurrived tnoee 
than a hours bat was poor in 4 of 5 which 
died withb s hours 0/ the bjectioo of the 
concentrated material 

itnatAHV axd coxctcnovi 
These results demonstrate that ho-mtaotk 
plasma proteb aolatboa are more effectire b 
the treatm en t of poathemorrhagK shock b 
normal dogs than are concentrated solatKu. 
The relative dlnlcaJ improvement, rrstocalioo 
of blood pressure and plasma rofuree abOitT 
to toferate inrther bl<^ kw and sentraJ 
times stnklnglv demoostrate the supen»it> 
of bo-osmotic over ctmentrated material 
Tbe asfumptbn UDdeTi>ing the use of fnr 
tipwa rorKentrsted plasma protHo solutces 
b the treitmeat of shock bu been that tbM 
ac 4 utk>Bs can Increase the plasma volmiie s> 
efficiently as larger amoanls of lio-oflaotlc 
plasma or serum b\ elevating the btrivism- 
lar osmotic pressure and thcfcb> wilhdnwios 
fluid from the estiavascular tusoe spaces 
However when as b these erperfractiti 
there has been considerable externa] hetoor 
rhan the eitravaacular reserves are greaffr 
deplelcd as Bold shifts bto the circublioe b 
the eariy pbysiologicad compcmalloos for the 
blood lost from the body CoQseqtienOr la 
maov of our QOnnaI]> hvdiated anfausb 
which leceised tbe four times coccculnted 
maienal, despite the fart that after the »• 
fusion the Wood preasore failed to return to 
prebemorrhage lewla and the osmotic pressure 
(total plasma proteb coocentralioo) wu 
above normil levels, the plasma vxibn« iv 
co v er > ’ was poor ta coeopansem with thit of 
the animals which received conparabre 
aiDoonts of protein but additional fluid in t* 
bo-osmotic material. ^ 

iloreover the po«iibiLt> bat been peglt^T 
that the gab in orculating bfravtscular fluW 
nright be achieved at the expense of tbe btrs 



NECHELES et al 


STUDIES ON THE THERAPY OF HEMORRHAGIC SHOCK 343 


cellular as well as the extracellular fluid, with 
added damage to tissues already injured by 
prolonged ohgemia and anoxia That the lat- 
ter may be true is mdicated by the poor sur- 
vival times of the animals with arterial plasma 
carbon dioxide levels below 15 volumes per 
cent, at the time concentrated serum was in- 
jected Despite the mcrease in plasma vol- 
ume, these animals exhibited slight clmical 
improvement and poor survival times when 
compared with those which received iso-os- 
motic solutions Since the main premise in 
the treatment of shock is the restoration of 
circulating plasma volume, the admimstration 
of concentrated solutions m shock from re- 
peated or prolonged hemorrhage does not 
seem to be a physiologic procedure 

These results demonstrate that m the treat- 
ment of shock produced in animals by graded 
bleeding, a procedure which severely depletes 
the body reserves of fluid, concentrated plas- 
ma protein solutions are mfenor to iso-osmotic 
solutions It IS to be expected, therefore, that 
the treatment of hemorrhagic shock with such 
concentrated solutions would be even less ef- 
fective in animals which have been dehy- 
drated by ivithholding of water before the 
experimental hemorrhages (ii) 
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A NEW OPERATIVE APPROACH TO THE KNEE JOINT 
KENVETH COONSE, M D F \.CS .adJOHSD AD'\MS MD F \.C5 
Batbwv Mi mrfiuK t ti 

I N the ordlairyl>-peollnd*4oriwd Inti rilk are uken at the point whero ll» patdU 
plorttioo of the knee }oiBt, be It of the faini the tiro hal\Ta of the quadneefa teodoo. 
UtcTiI roedlih or combltted tj-pc vW ^ quadricepi tendon and ti* edjjei of thr 
bEn b uioaDj- Inadequate aotl oiil> patellar tendon air antuitd toget^ alti 
accompUihed bj forceful retraction of the beavj chromic catpjt, foDcnrinR which the 
knee jotnt tuauei. The incbloo here deaerfbed line of auture b toted bv acute fledon of the 
haa afforded exetUent viafblljt) of all knee knee The faicia and aim are clcaed In the 
joint alructiiref, and wr believe It to be the njual faihlon without drahufje 
oq1\ aurrical approach permitting aatUfactor\ 
own redoction of Intra-articular fractorta of 
the knee joint In addllkai to the virtue of 
almpllat) of approach and repair it redocea 
to a mini pi am the nccoiltv of retractloQ 


Poiiaftralotcart AharaapUntlionfiniirilr 
applied at the time of operatioti and quadn- 
erpa act ting czcToan are carried out head j u 
aoon aa the patient recove ta from aneatboU. 
On the 7th or 8th poa to peraUve dav the ham 
aphnt U removed the wound b {teased, an 
ace bandage a applied and aetire fonctkaul 
use without welgnt bearing balloired Ocud 
ncepa setting exrraaea are cootineed threap 


OWEa.\TT\'E TtXHJtrgtE 
The asuti t}pe of paranKalan akin lodson 
IS used, begintuag at the lower end of the , 
quadneepi moacle near the beginning of the out ‘the convalescent period. On the leth to 
teni^nous portion, awingiag eltiarr mtdiaSy or lath da> weight bearing b allowed with the 
laterally amog the edge of the pateQa and the uae of crutches. In fimn 3 to 4 weeks the pa 
pateflar tend^ The akin U then dbsected tmt should be ambulatory withool the uk of 
from the patdla. The quadrkepa tendon la a cane or cro t chea. Sutores are usuaDr r^ 
qiUt down the middle begmnlog at the upper moml at the end of a weeks and the bcbkn 
^ where the teodiooui portioa joins the b strapped with flamed idbeabe 
muide At a point about one-quarter to ooe DiMmh* •f frwcrdiire Thb op e rathe ap- 
ViiU Inch above the upper portion ol the boo) preach to the knee joint obN-fcaal) aSord- 
patella, the indalon a twang both medially numerous advantages over the onbnar) 
and latoaSy continuing about the tame dia- of indsion It cnaUct one to obtain compete 
tancr from the patella down along the patellar viauaJlaation of the knee joint structures wfti 
tendon. One amaHj encounters a small a miramum of trauma and a martrmnn of 
bleeder in the fat piaJ at thb point wfalcb a esposure Thus, in the case 0/ transverw w T 
reaefflj controIW b\ Dgaturc The patefla and fractures near or into the joint, accurate sp- 
palellar tendon drop irwnwwrd uim afford proiimatioQ of the joint surfaces tnav l« 
mg a complete eiposirre of the joint When obtained Ulth thb erposure dnUmg ^ 
the sides of the pateilM tendon are retracted betting of the fragments are accompluW 
mediaJly and latcrall) respectlvelv the entire with rdatjw eaae In bolting the fragm enti It 
lower end of the femur and cpiadriceps pouch b wue to place the bolts posterior to the qi^ 
are readD) exposed. B) acute flexioa of the rkepa poiH±- Thb b rcadllj acrom^W 
knee complete vdsoaUiatioQ and palpation arc by opening the quadriceps poeeb posterity 
drilling the neceisir) boles bdtlM the Ing- 
In closure, the knee b extended and the ments and then suturing the postcrlof b)cr 10 
patella polled upward Into its nonoal paction, that the bolu are tctaan> posterior to 
Thb permits tie line of bebion to come to- knee joint proper Thb complete 
retbet witiwut the slightest tension One or enables o« to nsoaHie aff aboom unties w 
two anchor sutures of fairly bea\T Deknatel the kn« Jomt Indodmg Internal deraJignwo” 
M4 
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Fig I The skin inasion is shown in the insert Large Fig 2 The extent of exposure of knee joint and lower 
drawing shows masion earned through quadneeps tendon end of femur when knee 15 flexed and patella is allowed to 
along each side of the patella and the patellar tendon drop downward Note the extent of visualization of lower 
Following t h is the knee is flexed (see Fig 2) end of femur, cruciate hgaments, and cartdages 


such as mjunes to the cartilages, torn cruciate 
ligaments, joint mice, arthritis, and other 
pathological changes such as osteochondritis 
dissecans We particularly wish to emphasize 
that this incision practically eliminates the 
need for retraction and thereby mmimizes 
trauma to the knee joint structures Convales- 
cence in the operative cases has been unusual- 
ly rapid with relatively little discomfort 

CASE REPORTS 

A summary of four cases follows 

Case i M C , female, aged 70 years Patient 
stated that while outdoors on the afternoon of 
February 6, 1942, she slipped on the wet pavement 
and fell forward to the ground onto her hands and 
knees In trying to get up from the sidewalk, she fell 


again, this time falling sharply onto her right knee, 
and she was unable to get up She w as assisted to her 
feet but her right knee was extremely painful and 
she was unable to move it She was then assisted 
home and was brought to the hospital by the house 
ambulance Patient was admitted to the w ard after 
haxnng been seen in the plaster room where a long 
leg cast was applied with no attempt at reduction 
Closed reduction was attempted on February 9, 
1942, and X ray films showed still some displace 
ment of fragments On February 19, 1942, open 
reduction with fixation of the lateral condyle by 
means of two metal bolts and nuts was done Patient 
was returned to the ward and the leg was suspended 
m balanced overhead suspension X-ray examina- 
tion on February 25, 1942, showed good position 
On March 4, 1942, all sutures were taken out and 
the wound was clean and healed On March 9, 1942, 
balanced suspension was removed and on March 13, 
1942, patient was up and about on crutches wuth no 
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rifbt beansf. Patkst «u dlicbarfed oa tUrch 
04 oo cnrtcbn Itb cu dffat ( 
OpmUrc oote. Umler foecU ULeAb«^ vilK « 
toaralqnt abnt ibe rlfht gp p cf tbe lt« «ai 

prepared wltb pscntiodiM od £iped vitb tbe 
extremity free A r-toeb ndwM tu otxde oo tte 
aatener upeet tte kerer femsr nd kaee lotAt la 
tWmM&oe Aiter tbe udnbcutiivD«*Utiue> 
had been remeted, \ *tar«d bciticn l(b lb« 
rteta pobiUof proximeJlr u Dude b tbe qaadxr* 
cep* tendon. Tbb Uoned the ptuQa t be tamed 
down dbtaliy Tbe qviaddcep* noede u then 
■tripped op from the Uterxl ci^yfe for tboai one 
hat/ it* Mth Tbe fnfnteot n* oppoaed U> tbe 
Huln abaft fnifmest and tn bolt* ov iBaoted 
tbrooxh dnU botn a^ nnt* applied on the medial 
atpect The artfcnlar cartikfe m the )aliit was i»t 
exacti anatomical bat tbe pontioa was food. Tbe 
ooati wK* tben tprlshlcd « Lb about i fraiit* o/ 
tolfaulasude maub aod the \ lacfauon in the 
(juadnccp* tendoo ckwed wfih ^ chromic tatfot 
cootinooa mtnra. Several intemipted ■atore* 
rretalenabo Tbe aa bn tan ecu tncue a*do^ 
nilb f'"'* piiili catfut and the shm doacd ith 
nmnlng I fnttrrc P rwtopenttre coodillna 
wmJCicrUent PiUent retoroed t the rdandpol 


in Tboma* sjdj t ith Prirww ttachnscnt 
Ob Febeuarr *, 043 paunit Mated that ibe a* 

bie t carry 00 aD her noraal acin tjca od had 00 
*j roptoim referable t the nghl knee She did not 
limp Eiaiajnalioo t lha time aboaed that tbe 
iDcukm acD healed. She had complrt eaten 
non Both knee* ppeaied »)iniictrttnl She bad 
delimit about 4 degree* beM»d the right angle 
\ Increavd anleropcatcnor mobfljty and »he had 
no anpeedabie [wrea* Utetal mobdit There 
u Uiabl monnl o( thfcVeni S The audnateOa 
on tbe nght wa 4 incbe* pper border of patelU 


aH inchca, and lover border tj loebet audpetdli 

00 tbe kft w u Inrbo ipper border of patdh 14 

1 cbotTtd loarr border iKiscbr* There ume 
crcaiinib both Lnet ^ ts not aay sore 

b)e cA the rbtht than on the left 
CaJ > T\ retie aged jB y«tn ralint ti 
dmitted 1 Bererh )lo«dul { March, 94b 
chiei ecnptalnl d btdVoee of i ear* dorain 
H hat alvavt bees I betUh earn* fee 

MytnfXemjbe hte* dJwrmd b) poddre lemloff 
OQ matloe blood examinatioe ym a#>. At boM 
tbb Mne time pttle«t hrst began t omptai d 
wetkor** and pain b tbe right Law moM aiaried it 
UteraJ aspect of the Lore t tbe edge of the psirfii 
Tbe knee ould octa*h»aAy ghe way dortof onh- 
nary waTkint tnt patient haa never (i 4 en. There ta» 
bee® no rwefllnf or marted lendeme* t anr time 
Arch Mippocti gave some relief aithoogh pain md 
cakneia pendsted tfnddy im t present tliDC. \ 
ray films showed qaestwo of fraciare or bfparljte 
patcQa 

Eeaminaboo showed no relMallon erf the qosdri- 
ceps tendon or mcTta»ed Uteral motrfhty erf the j™** 

Itself Fall fieiKQ was poMblc bat It was ErsJtcd to 

ihm 3 degree* of full ntcnsloo and catHcd 
rDscomfort andcr tbe pateOa lt«el/ There W 
mpoDlar thkLentag and no e«pcciil tendemev 
either temil nar area There was er> d-gM 

moa t of crepitasln tbe )omt 00 motkeL Inawnaci 

as this patieat had DM rr^»oded I an orflbecon- 
'«rrat measam It as thoogbt advfvble t ei 
plorc this knee , , , 

On M rth 0, W 3 erploratioo of tW nr’* 
knee th the dewnbed showed fbm” 

fat pad inch rem o ved m part Noth 
Donnal eoold be foend la the >aret Thj* paUm' 
made nnereolfol ee uj t e r y nd ight hv*r*rf 
bego ceki foflow log operation- 
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Case 3 RAC, male, aged 18 years In October, 
1941, patient rN^as struck in the left knee while playing 
football The knee swelled a good deal It would 
snap out of joint and then back again In December, 
1941, he bent down to pick up some object and 
could not straighten out the knee He was then 
taken to the Boston City Hospital A cast was ap- 
plied and he went home the same day Cast was on 
3 weeks Went to Boston City Hospital cbnic several 
times Three weeks ago was seen at the Boston 
Dispensary 

On February 27, 1943, operation as described was 
done A very large cystic semdunar cartilage about 
the size of a small English walnut was removed It 
was attached only by the posterior horn It would 
have been impossible to have delivered this and 
taken it out in entirety through the ordinary para- 
patellar incision As usual, a postenor ham splint 
was applied He had a perfectly uneventful convales- 
cence Wound was clean and stitches out 

On March 8, 1943, this boy was taken with acute 
pain m his side and on investigation vomited some 
blood He unquestionably had a pulmonary infarct 
This all cleared up by March 22 and the boy was up 
and around on crutches Convalescence was obvi- 
ously prolonged through the complication of the 
infarct He had been carrying on his splinting of the 
quadriceps group of muscles On this date, the knee 
went to full extension and to right angles and appar- 
ently there was no weakening of the quadriceps 
group On April i the boy was around without 
crutches He had practically no limp Knee went to 
be\ ond a right angle and to full extension He had 
less than three quarters of an inch of atrophy 
through the thigh with good quadneeps power He 
had been working actively on his feet 2 days that 
week 

Case 4 F B male, aged 42 years Patient stated 
that on January 15, 1943, about 7 a m he slipped on 
the ice while at work and fell, twisting his left knee 
He stated that the knee had been splinted and band- 
aged until about February ii He said that he had 
had previous fractures of both bones of the right 
low er leg 

Examination rexealed mild, nontender swelling in 
the infrapatellar region There was a veiy mild de- 
fect in complete extension and there was a mild re 
stnction in flexion accompanied b\ complaint of 
pain There was no abnormal mobilit) present and 
there was no pain complained of on testing for this 
The musculature of both legs, uppier and lower, was 
xen light but there was no apparent atrophx of the 
left leg 

On examination on March 10, 1943, he had a ver\ 
slight amount of increased joint fluid which was 
readih demonstrable in a standing position He had 
fairK acute tenderness along the internal semilunar 
cartilage, particularh near the internal lateral liga- 
ment Extension lacked about 5 degrees and ana 
attempt to force extension produced discomfort re 


ferred to the medial side and back of his joint Flex- 
ion lacked possibly s degrees and external rotation 
produced discomfort over the medial cartilage region 
Internal rotation produced only mild discomfort 
There was no increase in anteropostenor or lateral 
mobility in either flexed or extended position 

Operation was done on April 8, 1943 Under spinal 
anesthesia, a tourniquet was applied to the left thigh 
The field w as prepared and draped in the usual fash- 
ion A routine skin incision was made and the skin 
isolated A quadriceps splitting incision w'as earned 
along both sides of the patella The knee was flexed 
and the medial cartilage found to be loose in its 
posterior third This w as excised The external carti- 
lage appeared to be normal in position and relation- 
ships Routine inspection of the joint revealed no 
other pathologj' The wound was closed in the usual 
fashion with three Deknatel silk sutures The bal- 
ance of the incision was closed xxith chromic No i 
catgut, silk to the skin Stenle dressings and ham 
splint were appbed Postoperative course to date 
has been uneventful with remarkable freedom from 
postoperative pain 

SUMMARY 

A new operative approach to the knee joint 
IS herein described which we feel has numerous 
advantages as compared with the various 
standard incisions now employed 

1 It affords maximum exposure vith a 
minimum of retraction 

2 Because of the ease of retraction, there 
IS relatively httle trauma to knee joint 
structures 

3 The incision is relatively avascular (the 
only vessel encountered being m the fat pad 
near its lower portion) 

4 It IS the only incision with which we are 
familiar which enables one to secure a surgical 
approach and adequate treatment of fractures 
m and about the knee joint 

5 The exposure is ideal for S}movectomy 

6 It IS an excellent exposure for arthrod- 
esis 

7 In our experience it is the only tjqie of 
operative approach and repair which vnll per- 
mit acute flexion of the knee (prior to skin 
closure) wnthout separation of the line of 
suture 

8 We wish to emphasize particularly that 
there has been no demonstrable weakness or 
impairment in function of the quadriceps fol- 
lowing operatixe repair although the ages in 
the reported cases ranged from 18 to 70 3 ears 



A STUD\ OF THE SMALLER BLOOD VESSELS IN BURNED 
DOGS AND CATS 
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AVDIAIS which h*\T been acriouilv 
/\ bnroed eiiubit many of the tljn" 
f \ which *ccomp*n\ prodctcrd by 

■*“ limb touTTilqucti and &\ aDowtog 
plaima to eBcine from peritoaeal furfact*. 
Page aitd AbeD found (5) that artmolar \-aao- 
cocitnctioQ wai one 0/ the mo*t charactenatic 
hemodvnaimc change* iccompanidiig tounu 
cwt thcck and that this wu preaeot both Id 
the meaenteric \’esKl3 of cat* and the penph 
era] veaKls of the rabbit a ear Further It 
ha* been shown bj Page (3) that the plasma of 
dogi m shock from toumlqwta, hemorrhagt 
and from bunu atsumc* >'ajoo 3 ci*trictor prop- 
erties when studied in the perfused rabbit s 
ear preparation. It naturalit fnlkrwed 
vasocoostnctsoQ be found In boned 

animals as well If thh were bo itwonJdpre 
sent a more unified picture of a part of the 
mechaniam of shock produced by or asm- 
aated with, these dlttrae method*. 

To our surprise we ha\e not found In the 
literature anj itody which u more than very 
casual conccming the state of the Wood ves- 
sel* after burns. Since the method of Zlntel 
for ottterratkjn of the mes entenc vesed* as 
developed in Qark s laboratory a » wtD 
adapted to studies of this kind we have used 
ft the resdtf are the inbject 0/ thii paper 


UETnODS 


The methods emfrfoNTd hare been eswo 
tiallj the same as those we used for the study 
oi shock is) The dEmeniwoJ of the chamber* 
for the cats were the same as gi\Tn by Zmtel 
A chamber reiembhDg the Zuild chamber 
bat laiOT was designed for tJogv In it the 
rt^^Tlnf^ for the intestme was 30 mllliiDeteTa 
In (hameter which was found to be adequate 
for tlw largest dogs used In these espenments 
(u UVDgranis) 

D q^umj ty 


f^-,| KaonS. IiiiIbmi'''** Ho^>al. LirtaMpiiii. 


In aH of the cats the bod\ wall at the nle cf 
the masion was »ewn tighll\ into the fliofn 
of the chamber TW* waa done alio in 5 of the 
dogs. In the remainder the dumbtt atj 
■litcbcd looecl\ to the ikm, In order to iMwi 
nKnements doc to respiratiotL In pcerknii 
emenments the chambm w ere inserted bto * 
midline InciiloD Thli was dooe in 0/ the 
cat* and c of the dogs m these esperimeati. In 
the remaining animals a right recto* indnoo 
Id the right lower quadrant was osed ahkk 
was foui^ to be more tatufactory when tk 
chamber* were held bofimxitally especfaJlr in 
the caac of the dogs. 

Most of OUT obaervatkiD* were made with 
the chamber held ngtdh in a bonsoatal pod- 
tktn. The veoel* were studied at magmSn- 
bon* of from si to 400 dlametm. 

The perbom of the gut used were tk 
yejonum and Qeum 

Arimal preawre was measured by direct 
carotid arterial cannula taon. Tbe anesthrtic 
was pentobarUtal (jo rngm. per kgtn. of body 
weignt) Tbe cCpped leg* of the animal sere 
bunied by imm^rig them In boflmg wiln 
for about a minute*. In a animals tbe bar* 
was Inflicted trv live steam from a funnel. 

The larger arterie* itodled had cootnJ 
diameter* of from 0.2 to i 5 mlDimrtfis aod 
the amaller arteries from 0.024 to 0.096 mUE- 
meter the larger ^■cina had dUmeter* of £n*i 
o.y to 2 I miUimeteTa and the BnuUer con 
from 0.0J to o 144 mlllimctef 

OBSEXNATICrNt 

Cmlrei In 6 dog* the \-e*seli were otetned 
for period* of 6 to i hour* to aacertam wto 
charset if any occurred ipontaneoiiilv Tk 
vanations that can be cjpccted are (i)IaiT"' 
artencs— Qo narrowiog at afl or m •ome c*w< 
narrowing to about ofl tbe control d um etco 
(2) aroafler arterie*— no cban« at ^ 
mne Imtance* narrowing to about 0.9 of Ik 
control chameter* (3) lar^ veins— no chan^r 


34* 
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at aU or m some cases narrowmg to about o 8 
of the control diameters, (4) smaller veins— 
m some cases slight -mdeamg or narrowing 
The flow of blood changes msigmficantly 
Similar results were secured with 3 cats ob- 
served for periods of 3 hours before burning 
The capillaries were aU open and none were 
constricted, as seen not only m the mesentery, 
but also in the waU of the gut itself 

Experimental Fifteen dogs and 5 cats were 
used for the experiment Within 10 to 90 
nunutes the larger arteries began to constrict 
There was progressive constriction teaching a 
maximum m about 2 hours The degree of 
constriction was usuallv to o 3 to o 6 the con- 
trol diameters. Such constriction is shown 
m Figures i to 4 

The smaller artenes also constricted m 
about the same manner, as shown m Figures 
5 to 8 The degree was usually to o 2 to o 6 
the control diameters (Tables I and 11) Such 
constriction began well before fall m systemic 
pressure In some cases arterioles having con- 
trol diameters of 24 microns were seen to 
constrict to the point of cutting off the blood 
flow (see A3 and A4 of Table I) The same 
tj'pe of constriction r\ as observed m the arter- 
ies of the intestine A short time before death 
the arteries not infrequently relaxed some- 
what, but never beyond the control diameters, 
and usually not that much (cf A2 and A3 of 
Table II) 

The smaller vems did not constrict appreci- 
ably, possibly m the cats there was a slight 
narronung, but m the dogs there was fre- 
quently slight dilatation toward the end of the 
experiments 

The larger vems usuallj’’ became marked!) 
narrowed In some of them a series of con- 
strictions produced sausage-shaped segments 
^\hlch changed from time to time As con- 
firmation of the X asoconstnction it was ob- 
served that the mesentery became distincUx 
blanched and the gut blmsh The tongue of 
the animal simultaneously assumed the same 
color 

The rate of blood flow alw ax s decreased, 
beginning in some experiments xxuthin 10 min- 
utes and in others not for an hour or tw o The 
flow diminished progressix^elx until there xx as 
frequentlx little or no moxement of the cor- 



Fig I Control Photograph showing the appearance of 
the larger vessels of the mesentery of cat 3, before burning 
A, artery, V, veui, L, lymphatic X2 

Fig 2 The same \essels I hour after the legs Mere placed 
m boihng iiater for 2 mmutes Note vascular constnction 
ObservaUons at this time showed much reduced blood 
flow X 2 

Fig 3 Control Photograph showang the appiearance of 
the larger vessels of the mesentery of cat 5, before burning 
A, artery, V, vem L, lymphatic X 2 28 

Fig 4. The same vessels 4V4 hours after the nght hind 
and front legs and side w ere burned with hv e steam Note 
v-ascular constnction The blood flow at this time was 
much reduced X2 28 

puscles in the smaller arteries and veins or in 
the capillaries Stasis was not uncommon in 
manx"^ of the capillaries and venules half an 
hour to an hour before death 

The capillaries, especiallx' in the cat’s mesen- 
terxq xvere x^erx' clearly seen The endothelial 
XX alls XX ere xnsible and the endothehal nuclei 
as well We w^ere unable to see any significant 
change in the diameter of the capillaries after 
burning m the 5 cats examined Especiallx 
there was no opening up of constricted capil- 
laries since control observations showed no 
constricted capillaries 
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T\ULE L— THE EFFECT OF FTE-Vlt BURN OF THE LEGS V-VD 0OD\ UPON THE DIUUTOO OF 
niE SMALLER VND L\RGER ARTERIES AXD \'EIX5 OF THE MESENTERY OF THE DOG 
Smafler emr ^ — dMstctm b ntSbart t n 



T\BLE IL-THE CFFECI S OF BURNS OF THE LEGS UPON THE DLVMPTER3 OF THE LYRQEX 
AND SILALLEB. ARTERIES AXD VEINS OF TUE CATS MESENTERY 
lAffp nfh AtrartTfi Ip alttmnm 




In 3 dog* Rod a c»U the l\Tnph»tk» irere 
meisujTd in one of the dop nArrowing oc 
cnrrcd to 0.7 of the control diAmetcr aftw 
burning m the fccood to o 5 but In the third 
no change wts ohaerred In one dog the r»U 
of flow m the l\-mph*tics wu measirred b> the 


mtrstroent of Tihile corposcle* Before 
bom It waa S7 F*’’ Two 

one-half hour* later it had incrcaaed 
microQi per »econd Fifteen minatea before 
death It had become much faster but the rate 
was not measured In the cats the Ivtnpfcauf* 
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narrowed to about 04 to 07 their control 
diameters (cf Figs i to 4) 

The blood plasma developed vasoconstric- 
tor properties as measured in the perfused 
rabbit’s ear preparation of Page (4) in all of 
the animals so tested (3 dogs) 

Arteriovenous anastomoses were observed 
to constrict shortly after burmng and not in- 
frequently before the parent vessels The 
eSect was to cut off the shunt, so decreasmg 
the venous return to that extent 

The area burned was greater in the animals 
exposed to steam than in the others and the 
amount of edema was greater In these ani- 
mals, in addition to the things described, the 
erythrocytes in the smaller venules became 
packed tightl}' against each other and against 
the vessel walls (cf Fig 9) The blood moved 
forward slowly and with difficulty at this time , 
in many venules it stopped abruptly durmg 
expiration and moved forward only slowty dur- 
ing inspiration, as though its viscosity were 
abnormally great Little or no plasma could 
be seen between the erythrocytes themselves 
or between them and the venule walls, a strik- 
ing contrast with the control condition When 
movement was present the appearance was 
that of a material of high viscosity being 
pushed along with difficulty 

The ervthroc3^tes not only became abnor- 
mallj' crowded in the venules in the animals 
burned with steam, but they also stuck to 
each other In consequence the blood moved 
forward as a solid column of cells, or when this 
became broken, as clumps of erythrocytes 
which were pushed through the vessels wath 
difficulty and not infrequently got stuck 

Normally, a leucocyte stuck to the wall of a 
venule has no pronounced effect upon the 
blood flow , since the erj throcy tes in the plasma 
readily slip around it and do not adhere to 
each other But in these instances, when 
the er^'throcy tes were crowded together and 
stuck to each other, and the \enules tightly 
filled with them, even a single leucocy'te stuck 
to the wall impeded and frequently stopped 
the flow 

Hematocrit determinations showed marked 
hemoconccntration after the animals were 
burned wath steam For example, in one dog 
the percentage of erythrocytes in the blood 



Fig 5 Control Photomicrograph of two of the smaller 
\essels of the mesentery of cat 5, before burning The 
actual diameter of this artenole was 40 microns A, 
arteriole, V, venule, F, fat cell X120 

Fig 6 Thesame vessels a hours after cat was burned with 
steam Notcartenolarconstnction, blood flow muchreduced 
Fig 7 Control Photomicrograph of a portion of the 
same artenole and \enule as m Figure 5, but at higher 
magnification The letters A, F and V arc in the same 
relatiie posiUons as in Figure 5 X240 

Fig 8 The same vessels as in Figure 7, 2 hours after cat 
was burned Artenole is constneted, blood flow reduced 
Fig 9 Photomicrograph of an artenole, 1 , and venule, 
F, m another portion of the mesentery of cat 5 2}4 hours 
after the cat was burned The venule contains blood cells 
(C) packed tightly together and against the sides of the 
vessel, so that the walls are not clearly vnsible The line 
from F ends on one wall of the venule There is no flow of 
blood m this v essel, as show n by the absence of a blur such 
as seen in the artenole This lack of flow was caused in 
part by the marked hemoconccntration X240 

increased from a control of 42 to 65 y\ithm 
half an hour after onset of the burn 

EVALUATION OF STUD\ 

The response of the vascular sy stem to burns 
seems to be almost identical yynth that ob- 
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•mrd b\ ui b shock prodactd bv toondqiieU 
ohilnictbg the flow of biood to the limb*. The 
brepalu cotMtrictioo of ibc vein* wa* not 
*>enb the latter noriras tlAsls of bbod b the 
mejeotm or coDcentratioo of corpusde* 
within the vcaael*. In ihi* latter connection 
it ahouk] be noted that bemoconcentratkin 
wa* marked b the present expenmenu, where 
a* b the pre\iQui espcnmenti It *r»A oiil\ 
moderate ArtenaJ constriction in the pre»cnt 
experirtients was also somewhat greater so 
that the blood flow was conseqaentlN more 
redoetd. The prc%iou* eaperiroenta dealt 
with cats Recentli »c ha\e pot into ahocL 
by incomplete occtusvon of the limb cucuU 
Oon 4 dogs containing intestinal-fiieseDtenc 
chamben, and b tbeK cases not onlv was 
marked reductron of flow observed In the 
mesenteo as in the cats but also stasis b 
some of the capiOtnet and v'enule* shoitly 
before death 

Just as in shock prodaced b% loomiqueta, 
Niaoconstifction caused b\ bams begins vdl 
before cy'atemic arterial pressure sUrU to (all 
The resdt ts progresniTlv dlmblsbed flow of 
blood to the penphen and reduced retom to 
the tight heaiT In thi$ reduction is the 

cutting off of the arteryn-enou* nnastotoo^ 
and m cases of marked hemoconcentration 
increased viscoilt% of the bbod Because of 
their high reacticiU (Clark and Clark) it is to 
be expected that artcrioi-coou* anastomoses 
should dose rather abnintl> following boms. 

It cannot be said witn certabtv that the 
changes obserml In the mesenteric -cssels 
wfU be the same as those In penpberal vtiieU 
inch as those of the ear PrCiious experience 
bowei-er indicate* that arterial constnetion 
with reduced flow b the one will be reflected 
b the other The bluisb-rrd ccanollc hue 
which deirlop* In the intestine as the result 
of vasococstnetion tod bemococcentratlon u 
parallcied b\ similar change b color of the 
tongue e bebeir that ci-anosLi of the uitet 
can be predicted from the color of the 
tongue in dogs- 

The sticking of erv-throci-tes to each other 
nch as described m the present cr^ment 
arms recentlj reported b dogs donnp trmo 
matic shock b) Kntseli Since it ha* been 
shown (Page 3) that the pluma of burned 


animals acquires iisococistrictOT propcrlleilt 
seems reasonable to relate this to the raw- 
corutricllon we have obeen-ed in these eipm- 
ments, Howeier no attempt was made In the 
present experiments to separate the effect ef 
such humoral factors from possible nerruw 
one* nor can we be sure bow much of the nar 
rowing of the its*c1s Is pae«iiT due to dc 
creased blood ixiluroc 

It appears that relcaie of asubrtaoce wbeh 
causes lasoconstnction^ without augmenting 
the force and output of the heart must in- 
evitabl) lead to diminlahed retom of blood to 
the heaW and ftJlure of the peripheral circuh 
lion The opposite of this neiuod>iiaimc pic 
ture was mrntlv encountered in one 0/ ow 
patioits (Page kohlstaedt and Tarter 6). 
The man had taken arsenic for anlcklal pur 
pose*. Despfle Ibc fact that arterial preawre 
feU to about 38 mUEmeters roemm mea* 
presBue in the recumbent ptmlioo, be feh 
weD and was able to rue walk without 
diScuiti Flow to the peripheral tiifue n 
not appredahli reduced The explasaUM 
for hu lack of r\*mp(oiiis appeari to uve bees 
that the output of the be&rt was neari) tripird 
and peripheral resistanct fell to a very te» 
raiue a picture qoite the opposite of shod. 

StTintlKT 

1 Bums prodactd in dogs and cats bi bot 
water or steam are asMOated with the occur 
jTDCe of severe vasocoostrictioo b the lar^ 
and smalier artenei and the larBer leini fp 
dogs the smaller veins other remain la 
changed o dQate tltghtK b cats they do ad. 
change apprraabli or mav become sfigid 
narrowed- Irrcgolar constnctioo b the larger 
vcbi occurs b rooghli a foorth of the ani 
m*l« No change in diameter was seen in ll< 
captHanca. 

2 \rtcrteveQoQS anastomoses corStrict 
after bumbg *0 axibg b reducing tbe rctuni 
flow to the right heart 

t \ asocoojtrktlon occurs before fsD Id 
systemic arterial pressure is observed 

4 The rate of flow of biood decTtt<i 
aharpli after burning and cootboe* to dbu^ 
ish wfth the passage of time Freqnenm 
Stans deielop. m mani of the capfOanes sm 
itmile* half an hour to an hour Wore delta 




ATRAUMATIC AMPUTATION THROUGH THE 
LOWER THIGH 

Expcncnca mth It* U»c in Pcnphcnl V«cnlar Ducac 

FEUX PEARL, MJ), and \LWJRT XnSiL^CK, XLD if for MO, UiA-, 
Sm PnaoKO, CAEfom« 


ABOUT xa jTtri ipi n •.vatmed to the 
/\ ihocking morUEty of lunpuUUon 
/ \ for chrotdc oedarive peripheral v*a- 
cular dl*eMe and aware of the lack 
of aattafactory tritcria for the coodnet of the 
aeriota compUcatloD of cuefa affectkxu, one of 
xa began to me apedal attention to dhorden 
of the pertpheral xtmcIs and estabhahed the 
Clinic of SNmpathctlc and \ aacxdai Sxngciy 
for purposea of ttndy It U the general mk 
that asaoooaacaaeaofpenphendTiaculardb- 
eaaeln any Institution are pluxd underihe care 
of men eapedaliy in t emted and trai ned to their 
coadnet, the rwJu at once begin to lopnn’e. 

In the majority of cases In which reiDOval 
of a poftioii of the lower Omb vu neceatary 
ajnputatkra was done abox-e the knee. Tl^ 
operatMD was perfonned by the osoal “tendo- 
piaatlc* technique ontil 193$ when Caliandcr 
(i) reported hb teefanrque (or aupracoodylar 
th^ amnUtkra whidi cxi t thixntgh do musde 
bel&ea. Thb techniqxie was cocsidered et- 
peciaUy tnltable for caaet of peripheral rasext- 
lar dxseaae for the following reaiocis ( ) do 
toximiqxwt b tued (s) the aatnral barrier to 
Infcctfon formed by the faada of the pcqillteal 
space b proerved (j) no moicle bellie* are 
cut (4) Log viable akin flaps may be faah 
toned from the upper leg (5) the doKire m- 
dodcs only skin and subcataneoxn tbsoe b 
affected withoot temron and allows ample 
room for drainage (6) the attnnp b kwg mo- 
bile and end-b«Tiag (7) operatJXT shock b 
mtnimwl and (8) the patfent may be allowed 
in a chair oo the first daj after operation. 

The operation was so utafactorj that It 
was adopted as the routine lower thigh alnp^^ 
tatkm In the dinlc- After performing 15 
amputations acconhng to the original texii- 

Ffsa *TWt»Ct>*XS:uiiVn3tHS«rrTT Slot 

OMUapiUl 


nloxic oxse of us (F X.P ) modified tie pr> 
cedore in an attempt to I mpr o v e the rcjulu. 
The reasons for and the nature of the modifi- 
cation hax-c been set forth elsewhere (i j). Tbc 
present report deab with oui remilts In j6 
ampQtatiom for peripheral Ttscular fsease 
perionned by the ba^ tedmiqx* which cats 
no musde bellies— 15 cases b> the origiu] 
Callander operatioii and »i by the Pori 
modifimtlon. Whereas oor serin b small, h 
was our opnloo that our expeneoces with a 
ctunpartthely new amputaboa were nrtfi 
reporting 

aEKEKAi. comnoLiTion 
It b not the authors IntentloD to eater 
deeply the co p Uuv e tib s regarxling Ixyhcsboas 
for treatment of vascular disease and hs 
compUcatkms dies and times for amputa- 
tion or other subjects on whkh weD Informed 
sur geons have honest dlflereoces of opinion. 
Cettahj points, however ihtmldbecnipfaiutd 


The proper surgical treatment oi [nfecti*, 
ulcrraocm or localised gangrene in $sj 
eitremlt) which b the site of periphenl 
arterial xibesae xJepends to a great extent eo 
the orculatory balance of the cxtreonl) H 
the artenal drculalkm b competent, local 
operation ma> be done under certain drenm- 

stances if incompetent, inch surgery b thrsy* 

conlralndlcatexL It is a matter of luce 
surrical judgment based xqwn ipedil traImB| 
and experie^ In estimating tne drcxdat^ 
balance as to when local surgery b iDowaUe 
The cold pubdesa foot wWch W i nfhe* » 
elevation and be c ornes erTthromelic <* ^ 
pesdeno win not stand the additional law 
of surgical trauma. \ et the abjcoce of 
alone does not cootralndkate local ope nt^ 
if the foot u warm and shows do postorsl 
changes- Surgery performed on feet whs 
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mcomix'ti.nl circulation i-; not onl\ mcdillt- 
somc, the dcH\ cntnikd and the loncriiiR of 
local rc'i'-tancc unites the onset of siireadinj; 
infection which ma\ o\tn\hclm the dchnscs 
of the patient s blood stream before e\cn hijth 
amputation can come to his resiue It is well 
recognized that uncontrolled diabetes greatly 
accentuates the liability of spreading iiifee tion 
Its presence must ahyaas Ik ascertained 
DialKtC" properly controlled Ixfore, during, 
and after surgery arlds no great danger to the 
operatne procedure, yet other things iieing 
equal the controlleel diabetic surely has not 
the resistance to surgical trauma that one 
finds m the nondiabetic 

isroMi’i Ti \T tiKci i^yTioN yyniKU t 
IVF rCTION 

The ulcerated or gangrenous e\tremity, 
yyhich after carelul examination is judged to 
haye an incompetent arterial circulation, is 
treated conseryatnely for from 3 to 4 yyeeks 
in the hospital as long as there are no signs of 
spreading infection If there is no satisfactory 
improycment, amputation should then be 
considered It is useless and dangerous, as 
veil as economically yyasteful, to prolong 
consenatne treatment jiast the time yyhen 
improycment is obyiou«ly not going to take 
place llic lesion may be rclatncly free of 
infection so that amputation may be eiclayed 
yyath little additional risl , but once cellulitis or 
ly mphangitis has occurred, the patient should 
be urged to accept the incx itablc The surgeon 
must squarely face the amputation issue and 
communicate his mature uncquiyocal decision 
to the patient, despite the natural abhorrence 
yyhich we all feel toyyard mutilation Some 
surgeons share that “I would rather be dead” 
attitude expressed by patients v ho arc face to 
face with the amputation dilemma, jet the 
attendant’s duty to prolong life is clear-cut, 
cycn when an cxtrcmitj must be sacrificed 
Often he must disregard the washes of the 
family for nonintervention y\hcn the patient’s 
owai desire is to submit to surgerj' Many feel 
that the amputee is usually psychologically 
crushed by his misfortune— doomed to a life 
of unhappiness In our experience this is far 
from true In fact the transformation of the 
toxic, painrackcd, bedridden, despairing pa- 


tient before ope'ralion to the restful painless, 
.actiye, happy and hoixful am])ulee is one of 
the most gratifying experiences in surgery 
Proiiorly approached, nearly all patients will 
aecept amputation yyhen it is indicated, not 
one of ours ]Kr>-isted in refusing to submit, but 
one delayed about 3 weeks during which an 
unconquerable septicemia suponened 

iNCoxiriTixT e iKrui„\Tio\ with infiction 

The patient yyho has moderate cellulitis 
a'-soeiated with ulceration or g.ingrenc in an 
extremity yyith ineompetent ciriulation may 
be treated country atneU for hours or 
longer if improycment continues He must be 
closely watched, lioweycr, for spread of 
infection, with frequent body tenqKrature 
readings When the patient soral temiicrnturc 
rises to 101 degrees 1 or higher, there exists so 
great a danger to the patient s life that wc 
consider amputation mandatory, not as a 
leisurely procedure but as an emergency, as 
great or greater than an acute appendicitis 
One of our ampiit.itions yyas done at 12 00 
p ni bcc.ause of a sudden teinjicraturc rise 
to a d ingerous ley cl 

WAiaSIS OF CASFS 

Incidcticc \s one yyould expect, the condi- 
tions requiring thigh amputation arc more 
prcy.alenl in the age groups in whicli degenera- 
tion of arteries is more common riius yyc 
find 27 of 36 amputations in those oxer 60, 
lO yyere in the 6th decade Yet exen tlic 4th 
decade is not cxemjit from the same process, 
only 1 of the 4 amputations xxas due to 
thromboangiitis obliterans All 5 deaths in this 
senes occurred in the patients over 60 (sec 
I able III) Males predominate 2)'< to i and 
the nght side y\as amputated someyyhat more 
often than the left 

Presenting symptoms Outspoken ulcera- 
tion or gangrene y\ as the presenting sy mptom 
in 24 cases, pain and coldness in 6, and claudi- 
cation in 4 flic authors feel that a more 
painstaking history yxould have eliated pre- 
xTous complaints of coldness, numbness or 
claudication in a greater number 

Reason for amputation Chronic ulceration 
or gangrene was reason for 34 amputations, 
19 of these had spreading cellulitis Tyyo 
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tinpultltonj were perforroed for chionictll} 
Infected below the-inee itomp*. In »U 
the citremity wu the rite of wdl deretoped 
oedufiNT arteria] 

Zhjibelic tJaJuj Twenty ampotJitloDs were 
done on patienU with dlibetet. In lo tbc 
dUbete* wai mfld in 3 severe. In 5 Uie 
pr tjen ce erf diabetes wai d ia covere d onl> oo 
admlarion. The previoui diabetic control In 
13 ca»e* wia gooaor fair In a It wai poor 

There appears to be do Important correU 
tioQ between the grade* of »e\rnt> doratloQ 
or prr^•iou* diabetic control and the come 
after operatloo. The (fiabeUa ha\’c been kept 
under itnct poitoperad\T control bv the 
medical attcnaanL Thai a •e\'erc diabetic of 
long ftandlng. If properly controlled leemi to 
beal as promptly a^ irith as few compUca 
tlcQs u the mote, ttcent and casta 

Csee Table 11 ) (The duration of boapftaliia 
Uon and daji in bed are shown tooder a 
nbaerpent sectloQ.) 

Penpkeni ^Ita It u remarkable th at a 
dorsalis pedis poise was felt in onlr one 
extremit) and tnls poise only barely palpable 
The posterior tiblal was absent m lil tot s 
In I it was of Dormal forte in another barely 
palpable The popliteal pube was not felt In 
34 cases the femoral in one. We ha\-e always 
placed oonsderable ngnlbcance on the char 
acter of the dorsalis pedis pulses In deter 
mining the preKnee of penpberal arletial 
ducaae In mani haodreds erf examinations 
of the lower extremities for vascular disease 
we recall no normal case m which the doraalb 
pedis pubc was absent or markedly dimin 
Uhfd This was further brought out by Pearl 
and Kandel (13) who In an estunatioa of the 
perlpberal vascular status lo too onselected 
diabetks, failed to hod the doraahs pedis poise 
absent la feet with oormal drculatlou. The 
coa\-er*e however Is not true. The dorsalis 


pedis pobc may be fdt in extremities fufferlng 
frrnn adiwnced degenerative artenil disease 
with some daudIcatloD and total absence of 
the Eomul vasoconstrictor Infloence Tbc 
posterior tlbial pulse is at times imposrible to 
in apparently normal eitremJtlc*. 

Absence of the popCteal pulse In 14 case* is 
noteworthy Many of th« arteries at op- 
eration were sectioned without appredabte 


bleetfing Despite tUs, most of the 
healed per pHmam This fits wcQ the ftt 
that the skin and lubaitaneDus tissues cf tk 
thigh and upper leg do Dot recehT tier Uoed 
suptJj from the femoral artery but free tk 
profunda femorls and the anastomows tromri 
the knee joint. 

Esimmly pidM tM*s All pulses beijw tk 
/oDoral were absent in 11 cases emr oce 
bdow the popliteal in 10 In 1 case tk pcLe* 
were normal in another nooc were telL Ik 
presence of all pulses Is not a guarantee that 
gangrene and Weetioo will not occur or thtl 
amputation wHl not be necesairy nor b tk 
complete absence of aB pulses iodoifing tk 
femoral a hopeless ritoatW. One palirat k 
the fiiit category died of toe amputtbOD 
followed by thigh amputation one in tk hrt 
tujesyed fa kaling 

ditr chanfa A definite drgrre cf 
Ischemia on deration and rubor oo depen- 
<kncT was present b esen case Tk lalhor 
coasulm plural color chann as oee ef tk 
most valnaUe texts b the detemmatioa ef 
arterial baufSdency 

C^lciJicaJifim ef crUrm hj i-fsy X-n> 
pfclures were taken b 37 cases, The arterie* 
cast shadow* on the roentganofram b 16 w 
shadows were noted b ii Tk vl m s H ia t i n c 
by X ray of cakificarion b peripheral arteries 
is onquestloDable evidence of tne presence ef 
degenerative arterial disease but fiUmt to 
find caldfied arteries is no basis for tk desbi 
of tk proc es s. Arteries mav k cotnplrtdT 
ocHoded by asoft degeoeratne process wtka 
casts DO skdow on tk x-ra\ film. On tk 
other hand tk degree of calcbcaljon by i-m 
IS DO crltenoti of tk ability of the ve«^» 
lumen to transmit blood Markedly caldW 
shadows are often thrown bj vessels wUci ri 
opetatioB are found to carry a goodly rireitt 
Obviously tkn caldum shadows ca nnot be 
UM^d as a means 0/ differentiatloo betwrro 
thromboanglltts obbterans and degenmtirt 
arterial disease 

PrropavJke dap la kaifiia} In » ctwi, 
operation was perfonned ^ divs or jess 
edmisrion of patient Tbs Is tk rcsoh o< * 
crystalHiatbn of our ideas as to 
in^t expect of conservativT trcitment and ra 
the itabfliiatJoQ of our ladkations for aapo- 
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a furtber modlBcation id tcchnt<|ue to be 
rcpoftcd later has decreased the aeroas 
drainage 

The nuinber of delayed hirtttngs U far too 
high, and ev’crj effort U being made to de 
crease it It may not comptare fa\'Drab)v 
with the number ^ primam when 

other ampQtalkiQ methoos arc eTDph)3Td. \et 
the most Important ringle goal in ampataUon 
for penpbcral \'aacular states b to save life 
Our mults realite this ^ral not as completel} 
u one would desire but \’ery tatUfaftoril) lo 
comparison witii mortality percentages In 
manr other re p orted senes. The kmg ntobSe 
end bearing stump and the absence of shock 
are features which do other method cd ampu 
tation ao well prorides. Secondary operation 
on the stu mp Is almost never oeceiaary 
whereas in gimlottiK amputations It b com- 
moQ llany of those listed as “delared 
bealmg had compa^atl^'ely tnioor complies 
tions which d>d not Incretse the period of 
preparatioQ for or the ability to wear a 
pnwthesis. AH points considered we are of 
the opinion that our method of amputatioD Is 
far saperior td the older methods. 

Of the *4 patients who had no palpable 
poises bektw tbc femoral «sseb i6 healed 
per fnmam In thb group there was do 
noteworthy difference fai wound healing be* 
tween diabetic and Doodbbetic The cases of 
debjTd healing wer e not more terere In one 
group than In tbc other 

When one looks at the canses of death 
(Table III) be notes that 3 patients died of 
pn mpfifwil ont not associated with the condi 
tion for which anrpulation was perfonned It 
b difficult to see bow these could have been 
avoided One slwuld take into coniideration 
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their ages whkh ranged from 64 to p yean 
and ) had preriomfy suffered from cortB- 
ary artery dbcasc. A coialn minimum Dsa- 
ber of deaths must be expected in patfcutj ef 
lha age group m which aegcncrative changes 
In v-ilal organs are osuallj widespread. 

Two patients lost therr 1j\ts as the end- 
result of the coodidon for which ampotitfan 
was performed One patient might well Ime 
Kim\Td If our plea for pernussion for thigh 
aniputatioa had been heeded at once We 
would be mclincd In the future to refuse locsl 
amputation of an affected digit when fa oer 
judgment the Indkabons for the necesritT of 
thi^ an^tatmn have been de&nltelv estsb- 
Ibl^ The other patient was subjected to 
amputation a few boors after blood was taken 
for culture Forty -eight hours bter tie 
culture was reported positive for ‘^tirpto- 
coccui bcmolyticus. 

The total operative mortality 0/ 5 cases 0 
56 (13 per cent ) b a great impeoN-anent « 
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the mortality reported by most authors and 
compares \ery favorably with the best statis- 
tics The 3 deaths resulting from the general 
state and not associated with the condition 
for which amputation was performed probably 
represent the effect of degeneration m vital 
organs due to age or diabetes or both, the 
authors cannot suggest how this proportion 
can be reduced Certainly, there is an irre- 
ducible operative mortahty due to this cause 
Of the remammg 2 deaths both could probably 
have been prevented if the patients had sought 
competent surgical advice earher and if they 
had accepted the advice when and as given 

stnmAKY 

1 The authors present their expenences 
with atraumatic amputation of the thigh in 
diseases of the penpheral artenes 

2 The indications for thigh amputation 
depend upon the arculatorj’^ balance of the 
eictremity Local surgery for foot lesions is 
contraindicated when the arterial circulation 
IS mcompetent The authors outhne their 
views of surgical treatment of ulceration and 
gangrene of the foot, with and without infec- 
tion m relation to the arculatory status 

3 The reasons are given for the choice of 
thigh amputation which transects no muscles 

4 A statistical analysis of 36 amputa- 
tions performed by the new technique is pre- 
sented 


5 Wound healmg was delayed more often 
than we would desire The other advantages 
of the operation outweigh this disadvantage 

6 There were 5 deaths in 36 amputations 
Two of these could have been avoided by 
earlier treatment Three patients with marked 
degenerative changes died of pulmonary and 
cardiovascular complications These 3 prob- 
ably represent an irreducible mortahty 

7 Lumbar ganghonectomy performed in 
the stage of satisfactory vasoconstnction is 
the most efficient means of increasing the 
peripheral circulation and in preventmg am- 
putation 
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FRACTURES OF THE ZYGOMA 
A Report of 7a Conicoitivc Cue* 

WALTER A. COAKLET ^LD FA.CS, «nd MALMV F WHITE, JLD BtocLJjb, New Tert 


ALTHOUGH conudenblc h«« been 
/\ written In medlcil Utenture in re 
t \ cent }T«» concerning fricture* of 
the Jiwi ind Doic, together with 
other fadil fniunca there hu bera m. notice 
kbifi Uck of Utereture b&aed on i. coenpre- 
beniivB itody of Irecture* of the eygoma «nd 
iU coenpooent parts. This relative dlence b 
certainly not the result of an fnfreOTcncy of 
occurrence of this tjpe of Injury as paper 
win tend to show norliltdoe to any diffiOTlty 
either In diagnotu or treatment by thna^ 
trained in the proper handling of thb coodl 
tion, UDdoobti^y many such Injuries are 
frequently “mbaed” merely becauae of ladt of 
famlBarily with the injury on tl^ part of the 
etamlning Hinkian and do not be co me mani 
feat to plants until axne time after thelr 
o ccuii e oc e 

Until fair!) recently and in fact even now 
to aome extent, traumatic injuries of the face 
especially those involving the bony frame 
work, ooxpy a nchman ■ land b the held of 
stugei^ Toe otorhlnoUryngobglst adequate 
ly cares for the acute fractures of the nsaal 
bones, and the oral surgeou atmllariy serves 
quite capably b the care of acute fractures of 
w and marTnie. 

The exact field to which fractures of the 
aygoma belong b not so dear-cut or geoeiahy 
acoTJted. The writers have seen th^ cases 
cared for by both of the groups of spedalbu 
luentJODcd, and, b addition, by orthopedic 
and genoxl s ury e om , ophthahnologata, aod 
ol course plastic surgeons— eipedall> those 
caring for miTTTlofsnaJ bjuriea. 

Itti not withb the rcstm of thb psper to 
judge which group shoold control thb fickl— 
DOT would tl« wnters so care to judge their 
cofleagoes, even If such were postible, Cer 
talnly however tt«c fractures should be 
fp— DctWm •! flartc nd Onl l«iu/ C»wlj 


treated only by those properiy qualified to 
offer the patient the beM poasike end-meh. 

Obviously man> men In %-arioui ipccb^ 
groups have fanrilianzcd thenaeives idS- 
dent^ with the problems at hand, tod, 
throu^ their experience and undentiJvfiDg, 
are well qualified to render eiccDent tml 
menL The writers do bow e rer wuh to nil 
attention to the far too common practice of 
many who through brk of sppiraatkn of 
the problem togetlw with unfsinfflarity witk 
the methods of diignoiU and the treatroat, 
have inadvertently and unwittingiy often nb- 
guided the patient with the Inevitable rewlt 
of a marked defonnltr doe b an obriew 
as^mmetrv of fadal contour 
♦"-Thb b espeoaljf deplorable becantt tk 
correetloo of the acute bjury k fa most fa- 
stanen, a rebtively ample procedure wherext 
the late correction of tnese defortdties, cam 
IwwHftg has occarred, b often quite a forauda- 
blejworedureandoaaujonall} the results tbo 
gained hardly jnitify any operathe fateifcr 

encT Thus tl* patient often must go Umnst 

life with a maiked fadal dcformit) wtkh 
causes the individual more anguish ind tor 
ture than could possibly be caused br nsoT 
diseases far more menacing to life. 

In addition, unreduced fractures of tie 
xygoma may result fa visual datnrbanco 
paranasal sinus inH bterferrocc who 

proper ocdusioQ of the treth. The latter tniy 
result In dfaease and poor functioning of tw 
mMibatary structures. 

While bjories of the nature undef (fisens- 
slon form a problem w h i ch cannot be crrei 
emphasised eiTn b diilian practice Its occur 

rcDce and importance as re^t of moderu wp 

tactics win be mcreased manifold. TfassiM™ 
be true not only of the actual oveneas ctow 
muta, but abo will become apparent 
ing renters espeaally where mechanbed on 
sloQs arc on manenvers. 
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Fig I Fracture zygomatic arch Before reduction by 
temporal approach 


This paper represents a comprehensive study 
of 72 consecutive cases of fracture of the zy- 
goma adimtted to Kings County Hospital 
durmg the 3 year period from July, 1939, to 
June, 1942 

Admission to service Although all cases of 
the nature under consideration are treated by 
the Plastic and Oral Surgical Service in Kings 
County Hospital, only 21, or 29 per cent, of 
the entire group were mitially admitted to 
this service 

By far the largest group, 48, or 66^ per 
cent, were admitted to the Neurosurgical Serv- 
ice This IS readily understandable since so 
many of these patients suffered from head in- 
junes or gave histones which made neurologi- 
cal observation for at least an imtial penod 
advisable This is an important observation, 
for unless the neurosurgeon is familiar with 
the signs and symptoms, as well as the impor- 
tance to the patient of early treatment of 
zygoma fracture, many of these cases will not 
be diagnosed until the resulting deformity be- 
comes obvious to all concerned— and then, 
often, so much time has elapsed that the early, 
simple methods of reduction are ineffectual 
Undoubtedly, considerable credit for “find- 
ing” many of these cases is due the house staff 
of the Neurosurgical Service whose keen inte- 
rest in the problem and thorough examination 
of the patient resulted in the relatively high 
incidence of diagnosis of fractured zygoma 
Cause Lothrop (1916) and Gillies and his 
assoaates (1926) called attention to the fact 



Fig 2 Fracture zygomatic arch Alter reduction by 
temporal approach 


that zygoma fractures were always due to 
direct violence, and this has been substantiat- 
ed by other reports The findings in this 
senes are entirely in agreement with these 
previous reports concerning etiology This 
study mdicated that the most important single 
cause was vehicle accidents— automobile and 
trolley, respectively— which constituted 31 
cases, or 43 per cent, of the entire group The 
next most important causes, in their respec- 
tive order, were first blows, 16 cases, falls, 
8 cases, which were further divided into 4 
cases in which patients feU as result of alcohol 
mtoxication, 2 as result of epileptic convul- 
sions, I shpped on an iced street, and another 
“rmssed” a step and fell headlong down the 
stairway, 5 patients were struck by foreign 
objects including baseball, 2 cases, baseball 
bat, I case, dishpan, i case, and lead pipe, 
I case In 12 cases the cause was not deter- 
mined for the patients were so intoxicated that 
no history was obtainable on adrmssion to the 
hospital and even after recovery from this 
alcohohc somnolence, they either did not re- 
member or gave such contradictory state- 
ments that no credence could be attached to 
their stories For that reason it was thought 
best not to mclude them in this analysis from 
an etiological standpomt 
Thus, in the entire 72 cases, 43 per cent 
resulted from automobile and trolley acci- 
dents, 22 per cent from fist fights, ii per cent 
were due to falls, 7 per cent due to blows by 
foreign objects, and 17 per cent were not de- 
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tcnnlocd the Utter group wu 

net indoded, the perenu^ of of the 
grotjp* of knoim ctlum would be conridei»hJ> 
higher 

Aft. ^Tiile ob%ioujl) no age group would 
be immune to fracture* the roungett pauent 
m this aerfe* was 14 joan of age and the oM 
eit 6 } Hormr 60 per ceat of aH the cases 
oc c u n 'ei i m the age group ranging frocn to to 
jSTeara. The aiamge a^ of the entire group 
was js^ yearn. 

Sex Straith analysed a group of aatoaio- 
bOe acodent cases and found a marked pre 
ponderauce of fanal Injone* occomng to the 
‘dnreti gue*t —the person seated on the 
right lidc of the front scat ifoit of these 
casual tia were fcrialca This latter finding (* 
not m tgt e aoe a t with the sUditksI itnrfr of 
the 73 case* presented herein which rrrealed 
ooh 15 female* suflcied from fracture of 
the sygoma as compared with 57 males This 
ratio of fTiiW to females afleacd U almost 
4 I Enth coosideniig oniv the 3 case* o 
43 per cent, resulting from automobile aca 
dent* and omitting the remai Oder due toother 

causes, them was »tiD a marked preponder 
iDCc of mjune* m the male sex. 

Side oj fa/srr In 5 case* bnatcral ivgo- 
tnauc fractures ciiitcii. In the remaining 67 
case* 5J occurred 00 tfw left *idc and onl> 5 
ontber^t ralioof left to nght almort 3 5 

\tcmlfT 0/ fradKret Zj-Romatfe fracture* 
are ufiaD} multiple In only 4 case* did a 
dngle fracture ciist. Two fractures occorted 
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m 18 case* 3 fracture* tn jj case*, 4 fractuiTi 
la ro cn s ei , 5 fractorr* in 7 case*, atid 6 frac 
ture* occorred in i case 

In 70 per cent of aB casts pahots had nther 
* or 3 fractures. The atTrage of all the can 
wa* 3 fractures ard the total number of tS 
71 cases wa* >07 fracture* 

Site of froelrre The moat frequent rite* rf 
the fracture togetber aith the laadenct of 
their ocoirrenae are as follow* arch, Jig 
tune* in/raorbitaJ 44 times frontal, aj tsar* 
madHary at limes. 

Jnst as more than one fracture usually oc 
enrred in each case so did a comblnatkis of ] 
or more fracture ilte* occur In a nngie ck<. 
ITua was c*peclall> so with depressed £rac 
ture* of the body of the zygoma. 

SigMi end rjmftnu The most fmjoett 
signs and lyToptoms and their incidcoce of a 
cuirenceacrc asfoDowi (i)pcrkrrb{talmB- 
Ing and e<xh\moaii, 67 cases (a) local tcoder 
ness on palpction 67 case* (3) palpaUf 
presafon or irregularity of contour 61 cue* 
(4) pain— constant egease* (5) pain 00 mas 
tlcatioa 40 case* (6) asimzaetry between W 
and right sides on Imget palpatxm intrioaBi 
between ramo* of mandioic and the maiHli 
aOcaies (7)ep4staii*,45casc*— ygof lhe^45 
were axsociatcd with depressed fnetum of tie 

body of the xigoma injunng the antral asoj 
■ou* membrane Only 3 alien fractorr* /aiW 
to produce epistaaa. On tb c othe r band ccl> 

6 of 11 case* of arch fiV^-^npeiic^ 
^ \ iCrtribo 
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tion of infraorbital nerve ranging from paras- 
thesia to anesthesia, 35 cases, all of which were 
associated with depressed fractures of the body, 
none with fractures of the arch alone , (9) con- 
junctival hemorrhage, 34 cases, (10) visual 
disturbances, diplopia, 18, blurred vision, 7 — 
25 cases, (ii) ^^slble depression, 23 cases, 
(12) headache, 16 cases, (13) drooping of face 
and hp, 14 cases, (14) difficulty in opening 
mouth, 12 cases, (15) dizziness, ii cases, (16) 
anesthesia over distribution of infraorbital 
nerve, 4 cases, (17) mobility or crepitus, 3 
cases, (18) subcutaneous emphysema, 2 cases 
Associated injuries Due to the location of 
the zygoma and its component parts, the na- 
ture of the accident, and the force necessarj' 
to cause its fracture, it is to be expected that 
other mjuries often might occur associated 
with these fractures Practically all of the 
patients showed evidence of local contusion 
Nineteen, or 26 per cent, suSered from cere- 
bral concussion, 16, or 22 per cent, had lacera- 
tions of the cheek or face (very few of these 
communicated with the fracture site, how- 
ever), 10, or 14 per cent, had fractured man- 
dibles including 3 cases of fracture of the coro- 
noid process which is one of the rarest frac- 
tures of the mandible, 9, or 12 5 per cent, had 
fractured nasal bones, and there were 8, or 
1 1 per cent with fractured maxiUae 

Time of operation Admission to hospital 
ranged from a few mmutes to 12 days follow- 
ing mjury The average was 32 hours This 
meant that even without any serious associated 
iniunes some of the patients were not oper- 
ated upon immediately due to the amount of 
swelhng present In addition, as previously 
stated, in only 29 per cent of these cases were 
patients imtially admitted to the plastic serv- 
ice Therefore, there was even more delay m 
time consumed by consultations between the 
services, x-ray studies, and the lik e 

However, m spite of this, aU patients re- 
quinng operation were operated upon from 2 
hours to 2 weeks foUowmg the mjury Eighty- 
five per cent of all operations were performed 
m the jienod from 2 to 6 days followmg injury 
The average tune after injury for all cases was 
4 I days 

Reduction of fracture In general, fractures 
of the zygoma should be reduced immediately. 
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before swelling begms, or, if that is impossible, 
it IS better to wait 5 or 6 days until the swell- 
ing subsides Ice compresses or other similar 
local aid in prevention of swelhng may be used 
Obviously, there are many approaches to 
any operative procedure and it is not the pur- 
pose of this paper to attempt to convert one 
from his tried and proved method of reducing 
fractures of the zj^goma and its component 
parts to the methods which have proved the 
most satisfactory to the writers In any given 
case certain advantages and disadvantages are 
readily recognized with all of the methods of 
approach, and the final deasion must be de- 
termmed by the nature of the injury and the 
personal expenence of the operator 

We favor two methods of approach, for 
these have afforded the best results in our 
hands Each has its place, and eithej;.one or 
the other method usually is best suited for the 
particular injury at hand and is used, there- 
fore Occasionally a combination of mjunes 
may necessitate the use of both methods in the 
same case to effect the best results 

The temporal approach, first described by 
Gillies and assoaates was used to elevate mto 
position the depressed fractures involving only 
the arch, or even the body m cases m which 
the fractured fragment had sufficient posterior 
projection to enable an mstrument to be en- 
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g«ged behind It tnd prtn'ided the wiQ of the 
x n a TiT i o sous had not bem too badit com 
minuted ood dqimsed into Lbe antrom Thu 
method based upon to tottocoktl stud) of 
the tuperfiaal tonponl ftsdt tM lu retadon 
to the x>'go(Bitm booe tod its cocupotmt 
ptrti, has the (d\'utin of beioz penormed 
thn?;^ t sterile o p er i tU’e 5 eid mch ao ort] 
or nasd method on dtim. Also with the lo 
cuion being pUced tbcrvT the htiriloe do 
vufbie scti re^ta It U t simple proced u re 
etsil) tod qukiki) perfonned tnd the chaorct 
of oxopUcatioQs are Qimimal While this vws 
coasdered the method of choice w h e tc iyr 
fca^e it has its ImutatKos. 

lo those cases in which the force of the bkrw 
caused the body of tbe xvgoma to be dnren 
downward and Into tbe antrum with krwennc 
of tbe infraorbilal ridn aod muiUpte depresaed 
fragments of the waD of tbe nuufllacy sbito 
Itself— the temporal approach proved Inef 
fecll%T 

A counter force directed from within the 
antrum to elcNUtc and re-depost the deprcwrd 
fragments into their original poiiuon, and at 
the same time to draio the antram was deemed 
the method of treatment In this scrka of 
cases tbe antral approach was periormed ex 
dusivti) througb tne vestibule of the mouth 
u for a Caldw^ Luc operatJOD rather than 
through the nose as used by Shea, Catkins 
and otbera- 

In aD instances In which the antral method 
was emrioyed, a careful search foflowing mo 


fif 7 R/fiiMTianst erf ttet Tmpml 

afoft of the mucoperiosteura o\tt the dnm waD 
revealed an opening Into the antnun at the 
fracture site suflirieat)) la/» to pmah a 
tDediom slse curvTd urethral sound or am 
rimiUr blunt mst iur oeot to pass withm tbe 
ainus without further enlarging tbe opening 

Cenpikotiomt Tbe only untowinl ewnpfr 
catloos eocountered In aD the operations av 
bemoffhaCT This o auunl In > cases dnnag 
the optrain-e procedure In both Instances the 
fracture was relabwh old (iidiTsandu 
days rtspectJN'ei)) The instrumental breii 
mg up of (he carl) healing fractures multrd 
Id Idjot) to branches of the Internal marillin 
vessels. In both rases pacimg was cmrlm fd 
to aiTtsl the hcnxHiLage and In one of these 
cases, the benjoerfaage recurred s da>a after 
operation nectsallating the repacUerg of tie 
wound Neither patient fuffemi from shock 
and both made excellent i cco veiies. 

Opmlrcc caser Of the 7a cases 43 
operated upon to reduce fracture jo were not. 
Of the latter nonoperati t group a rigned 
their release from the bospitsil against the *d 
vice of the attending surgeon Thu groop li>- 
duded mainlv alcoboTio 00 lbe neurtnurgttsl 
■ervnee Tao of these returned 6 mcmlhi to a 
•ear later and now will require nwe cooipr 
cated aivd less desirable procedures to correct 
their deformities, 

Atooog the 4r wik> had redi/rtioBS, the se- 
lected operali e approaUi 10 14 cases 
throitfh a temporaJ Inctskm in 4 cases the 
astru tppioacQ through the \Tstlbule of the 
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mouth was used, 2 patients required a com- 
bination of temporal and antral elevation , and 
2 patients -were reduced through the oral ap- 
proach posterior to the antrum without open- 
ing the latter 

Of the 14 antral approaches 8 required 
packing of the sinus to maintain the elevation 
of the fractured fragments This original 
packing remained m place 8 to 14 dajs and 
was then removed and the antrum was not 
repacked 

All of these patients were closely followed 
by postoperative check-up examinations The 
shortest “follow-up” penod of observation 
was 5 months and the longest 15 months, aver- 
age of the 8 cases being 9 months These 
periodical examinations included historj , phy- 
sical examinations, and sinus x-ravs In no 
instance w’ere there anj signs or symptoms of 
sinusitis, nor w'as there anj x-rav evidence of 
any infection 

Poslopcratti’c course The number of davs 
spent bv the patients m the hospital following 
the date of operation varied greatly depending 
pnmanlv upon the nature of the associated 
injuries rather than upon the local injury un- 
der discussion How'cver, even the latter influ- 
enced this postoperatix'e convalescence to a 
definite degree One patient, who suffered 
multiple and bilateral fractures of the piehns, 
tibia, femur, os calcis, and mandible was in 
tlie hospital 13 months On the other hand, 
patients ha\ ing no serious injuries other than 
fracture of the z\goma were discharged in 
from I to 14 da\s later 

The operatne procedure emplojcd, which 
was determined li\ the site and nature of the 
fracture, defimteh modified the postoperatix c 
course 1 hose patients requiring reduction of 
the fracture tlirougli the antral approach 
draining, and packing of the maxillars sinus 
remained in the liospital longer, ran a shghtK 
higlicr temperature, and for a somewhat long- 
er ])cno(l in general than did those in whom 
the temporal approach was used (Table I) 

One cxqilanation for the discrepance in so 
far as tlie ix'rioil of Iiospitahration is con- 
leriied is that it is quite possible tint we ma\ 
ha\L erred on the sidi of cons<.r\ atism in not 
IKrmitting the patient to be discharged until 
tile packing placed into the antrum liad been 


TABLE I — POSTOPERATie E COURSE 

Tcmrwnil Antral 

Postoperatwe da>s of hospitalization i-6 4-14 

A\eragcdaj-s 3 7 

Highest postopcratie c temperature record 

cd — degrees 1002 lOoS 

Longest postoperatn e temperature cleca 

tion— dajs 3 S 

Aecrage postoperatn c temperature cle\a 
tion — hours 24~3d 4S-7- 

removed Thus hospitalization w as prolonged, 
but the end-results seem to hax'c justified this 
practice 

There was not one single case of postopera- 
tive infection in the entire series 
Exlcrnal approaches besides temporal The 
external approaches besides tlie temporal in- 
clude (i) elevation of depressed bone ba use 
of a tenaculum, a cow -horn dental forceps, or 
a towel clamp through the skin to grasp the 
bone (Gill), (2) the Collins slip-lock (Patter- 
son), (3) the Hagedorn needle, thread and 
copper ware (Matas), (4) a corkscrew -shaped 
instrument passed into the bone and traction 
then used (Roberts), (5) a hook passed be- 
neath fragment through small nick in the 
skin (New) 

lutraoral methods The intraoral methods 
include (i) a small incision in mucobuccal 
fold abo\c the second molar An cle\ator in- 
troduced and earned beneath malar bone, and 
IS elevated wath the maxilla as fulcrum (Gold- 
thwaite.Straith), (2) the antral as practiced In 
Lothrop, Blair, Ixw , Naftzger 

Nasal approach The nasal approach is ac- 
complished b3 means of (i) a Ritter sound 
through the intranasal antrotom3 (Shea Wat- 
kins), or a clot IS displaced In means of xasc- 
hne gauze and the gauze is then withdrawn 
Immobilizalwu Immobilization is accom- 
plished (i) wTth a drill hole wire or head cap 
(Kazannan) (2) with a conical thread screw 
( \kcrman) or (3) lie direct wiring 

SlMMlRX 

1 1 his report includes 72 cases of fracture 

of the 7 \goma treated b\ the authors In 8^ 
per cent the result was excellent and in all of 
these cases operation was performed within 
2 to 6 da\s alter injurv In the jicr cent 
remaining there was considerable improee- 
ment, in these the operation was done late 
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2 TirometbodjofoperiU^TappnJtchhiw 
proved most usefol In redndng the*e frmc 
turei the temporal and the IntraoraL 

3 Packing the antrum and alkrmng the 
packing to remain 8 to 14 daxn afpaientiv 
caused no harm. 

4. Reduction abould be attempted no later 
than the 6th to lOth dav THefve\’er possible 

5 Earl} oncraUw reduction Is a relath-elx 
umple procedure Late openlI\'e reduction 
u more formidable 

6 Pciitopcrati\T infection wii citremd) 
rare. 

7 Elarl\ dlagaofls contribute* grcatlv to 
*ucce*»ful reduction 


REFERENCLS 

Ama \ Urta cUr toad ui- 9{^ S* 
jr». 

t. Bun, \ r , »od Irr, R IL F»«iike4 On] Ay 
fay Sc Loia C\ Maby Co *36. 

3 One, t\ D Sooth. 3L I oj 7 97 

4 Goim, IL D R11.XEX, T P tad Sraa D Brt 

J Sqji 917 4 61 

s. Gcujnwm*, R.n.JVjD.M\jt 914! 

6*3. 

6. Ru II ■ct H J \m Dcst W 4*7 4 6a- 

J Lomor It U BoCn U. k S. J qcA, 34 t 
31 u. R. \ Oricua 3L 1 S I Vp 6. 49 >4 
9 \4maza, J B. Van. Otd RairrJ , 9 J^j7-4M 
New O B Sin Qn V. tiamn 9jj, 3 14 
P TTTaacn, R, F J B<»« Sant 9Jt. 7 
*. Rosam, S. ^ Ana OtoL Rhuul 9^3.17 1*6 
3- Saai, J J J As. 31 Aa qj 96 4 I 
14 SnATTa, C L. J Aa 31 Ait 937 ed m 
I tCinm, A. B. R. BdL 31. J *37 j 7 



THE SULFAML\M1DE OINTMENT TREATMENT OF 

SEVERE BURNS 

I M RIIT IDRIS I \ ■XNS, \I 1) , Ph D , md M J llOOX RR, M D , Richmond, \ irginn 


F our general proWtms confront the 
'^urgeon treating a patiLiil a ‘Jeaerc 
aaadc'^pread huni (a) *;!iock proilutcd 
1 )\ local ]ila 5 nia loc";, (li) ‘toaeniia, ’ 
(c) the prcacntion of infection, and (cl) carK 
grafting ol the Inirn ■surface ‘should tins pro\c 
ncccssara Concerning the preacntion or 
treatment of shock there is now general agree 
ment that arlministration of plasma iseacced- 
ingl\ beiiefiaal Of “toxemia,” we know little 
as to causes or treatment, except that recent 
exadence indicates that tannic aeid is defmitcK 
a hepatotoxic agent Of the third problem, 
infection it is iKliexed that the most fruitful 
method of solution has Ikcii meticulous care 
in “the conxersion of the open eontaminated 
wound into a clean wound” b\ pro]K:r cleans- 
ing, excision, and dressing 

It should lie kept in mind In all who must 
treat a bum that no matter what the plnsical 
or chemical characteristics of the ointment or 
sprax to be cmploxcd, the agent applied to the 
bum surface should possess certain qualities 
(i) It should not produce toxic effects, local or 
sxstemic, immediate or delaxed, (2)1! possible 
It should be somewhat bactenoslatic, (3) it 
should permit earlx mobilit) of joints and 
flexor surfaces, if this is desired, (4) it should 
not injure remaining xaable epithelial ele 
ments that xxould produce earl> cpithch/a- 
tion, (5) it should inhibit plasma loss (in 
second degree burns), (6) the method of ap- 
plication should possess a certain flexibilitx' 
and simphcitx', xxithout sacrifice of fundamen- 
tal principle, to allow for the treatment of mass 
burn casualties, cither cmhan or militarj 
In this paper x\c wish to outline a method 
for the local treatment of scx'cre burns which 
fiosscsses most of these qualities and wdiicli 
employs nothing more m the local therapy 

I rom the Department of Sutrlo Mctlicil College of Virginin 
Richmond \irginia 

Some of the v.orl deoenhed m this f>apcr done under a 
contract recommended by the CommitUcon Medical Research 
between the Ofiicc of SacntiGc Research and Development and 
the Medical College of \Trgmta 


linn till, application of a simph prepared and 
simplx applied oil-base siilfanilaniidc oint- 
iTuiit The method can be casilx .adapted to 
imss casinllx use, either cixihan or mihtarx' 

I his pajKr xxill deal onlx with the immediate 
primarx trcatmint of the burn surface What 
x\e liaxe learned relatixe to the subsequent 
rare of sex'ere burns will be discussed in a 
separate communication 

\11 burned patients considered in this paper 
xxere scxcrclx burned and were hospitalized 
In general, the axcrage burns coxcred about 
15 to 20 ix.r cent of the bodx surface, manx in 
the neigiiborliood of 40 jxer rent and i ap 
proximatelx 7^ per cent (I'lg 1, a) A large 
percentage C^9/r) of the burned patients were 
children Ihe depth of the burns can be 
judged rather casilx in that 36 per cent re- 
quired grafting One hundred and twcntx'-six 
patients xxcre treated bx the method to be out- 
iincd, in this group there arc 3 deaths 

Sulfonamide ointments haxc been reported 
bj others to be useful m burn therapy Allen, 
Owens, Uxans and Dragstedt (2) treated 2 
patients xvatb sex ere burns with rccoxcry, and 
Gurd, Ackman, Gerric and IVitcliard haxc 
treated 31 “major burns” with a sulfathiazolc 
emulsion with excellent results There has 
been a considerable and sometimes not entirely 
understandable hesitancy' on the part of many 
surgeons to use sulfanilamide locally in wounds 
In Dr I A Digger’s clinic' in this institution 
sulfanilamide has been used locally in scx'cral 
thousand potentially infected xvounds since 
1938 All of us here arc now absolutely con- 
vinced of the xvisdom of this treatment, in its 
local use in burns wc hax'c simply applied the 
lossons learned in other types of xvounds 

SULFANII AMIDE OINTMENTS 

The sulfanilamide ointment used in these 
burns is of simple comjxisition, is inexpensive, 

*Dr UigRcr chief of surgery arranged faalitles which made 
this work possible and gn\c freely of both his time and most 
apprcaated critical judgment 
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and b car, to p re p are We wbh to atate 
em ph a ti cally that vhat we ha%T to »av rc 
(jarding the uae o/ aulfonamide orntroenU in 
biirni appDc* ooJj to one t^•pe of ointment, 
naroelr that whii employ* a /a/fr baae We 
ihalJ rqjort e b ewlteic our itudje* on a *eiie* of 
bum patient* In which a companion wa* A» 
of rdathr absorption of *uUonamide* from 
a fatty or water-dbpenible base It b oecc*- 
taiy to report here onl\ (hat dangerouih Hgh 
blood Icv-eb of lulfonamidei were obtained 
when the watcr-tHipenible bt*e wa* employ'ed 
In bum iherapj 

The aulfamluiide ointment used b made 
from eqoal parts of iterile lanofln and cold 
cream to wmefa U added b\ thorough dis- 
persion fterfle wlfanllamide powder to a 6 
per cent concentration by weight. Absorptbn 
of tulfanBamlde from thb fatty base must be 
\-er\ limited aod ilow blood Ie\eb being b the 
oeighborhood of i to j milligram* per cant for 
da\’* after the ointment has been appGed to 
the burned nrfare 

Solfanflamide rather than lulfathlanle or 
Kilfadurine has been used becaose It has been 
our experience that we see leas se%Tre uo 
fa\nra^ reaettoos with wlfannamlA; than 
with the other two (ulfoumldei. Further It 
has been so effeetbe that we ha\r not felt it 
ncccsMiy to osc these other drug*. 

panfciPLE or scLrAXtiAinDC 
anrnion TTnaArv 

No matter whit treatment b used for the 
bumlocalh every attempt sbould be made to 
pft\-ent or treat shock. Pla*ra* k>*t to the 
Initlsl boun after the burn h*i been ^ecel^Td 
ihcrald be replaced to the extent that »bock b 
prmTnted It ma\ be conddered herc*\ but 
we have come to pa\ Dttlc attention to the 
apiJicatioQ of matheraaPcal formulae intn>- 
duced by other* to calculate plasma need* id 
an lodix-Wuil bum case Onr experience to 
thb furly large sene* of scMMe bum#, sup- 
ported by careful dafly estimation* of fiasma 
i^hime by the (he technique of Cregersen 
iudicste* that It u ytrr wasteful of plaama to 
attempt to rertore plasma nlume fullx before 
the 40th to 70th boor after the bom ha* been 
reas\rd- In general we ha t attempted to 
gh-e plasma to J50 to 500 cubic centimeter 


amounts In the first J4 to 36 hour* no nutter 
what the extent of the bum except In tb>^ 
patienu In wbom shock was present or bj- 
pendlng Hematocrit determinatioca are maefc 
e^TTy 6 hour* an attempt b made to the 
h em atocrit Icveb In the neighborhood of 50 to 
j» during the first 3 da\-*. Thb ha* demanded 
a more careful watching of man\ patlentv bet 
much plasma has been saird and onU 4 d 
ftances of shock hare been noted (One In tic 
75 per cent bum he recdied large araoontj 
o/ciainia.) 

\\ e ha\T become enthosustlc aditicate* of 
the Koch ADen (i) pnncrpJeof preanredies*- 
togs to the burned am*. These drmfnci bare 
^ ^ great majority of bnnii 
treated In thb series thb ina\ scoanit b 
Urge part for the low mcidnicE 0/ shock lo the 
first 36 to 40 hoars. 

We are in wch accord with the general 
pfindplcs of bum therapy outlined to ADen 
and Koch that )t b onDectssan to m bio 
detaS of the background of tbe sulfanuaalde 
ouitment treatment of bomi. Briefly eitiy 
effort b made to cooirrl the cootiminated 
wound Into a clean wound to proper eedrios 
of eatfly retoenTd necrotk tbsue and proper 


gentle cleaniing of tbe bums srilh siinpK soap 
and water Every pcrsoo coming Iii contact 
with the burned patienl b obliged to wear ■ 
mast, thus pre\TnUng nxnrth-bome Iniectlon 
(bemoJy'tk itreptococcoi) Locally apffW 
sulfanilamide sJowl\ absorbed prevent* fai- 
feetjoo early repair of epithelium b possible 
osilr when InfcctVm U abrent Presfure dress- 
ing* reduce pbuma loaa, and in cDofimctJOo 
with fplmtlng afford proper rest for the fa- 
jored part.' Primarr dresauig* are left la place 
7 to 9 iia\-* so that Im* b afforded for nitu™ 
repiair of the burned area. 

TEdnagci 

In the series of photographs (Fig as-gd 
iDustrate the detatb of tbe snlfutibjnide ^t 
merit trtatmenl of bums. All bum patlcnU 
are cared for fnm inctptk® of the twm 
end of the IreatToent including skin graltlrtf 
to a bum and shock team. iiTwn tbe 







Fig I a, above, Patient with dressings apphed to almost entire surface of body b, 
Appearance of arm in pressure dressing 


patient is admitted to the emergency room 
(Fig 2a), he is given morphine immediately 
in adequate doses (adults grains to allay 
pain Recently we have been using sodium 
lununal with morphine No other anesthetic 
IS allowed Attendants and patient are im- 
mediately masked to prevent mouth-borne 
infection The patient is placed on a stretcher 
and covered with sterile sheets and towels 
The patient when quiet and free from pain is 
taken to the operating room (Fig 2b), where 
the burned areas are gently washed with copi- 
ous quantities of white soap and sterile saline 
by members of the burn team who have pre- 
pared themselves as for any operation em- 
ploying aseptic technique 

Once the burned areas are clean, excision of 
easily removed dead skin is begun (Fig 2c) 


No obvious dead tissue is left, but an attempt 
is made not to injure healthy tissue Figure 
2d illustrates the extent of excision in one 
hand of this burned patient 

When the burned areas are thoroughly 
cleansed and d6brided, a liberal quantity of 
the oil-base sulfanilamide ointment is apphed 
to all burned areas (ist, 2d, and 3d degree) 
with a tongue blade (Fig 2e) Almost as soon 
as the burn surface is covered with sulfanila- 
mide ointment the patient states he is rela- 
tively free of pain The anesthetic property of 
sulfonamide ointments has been mentioned bv 
Gurd and associates It is not necessary to 
add any other local anesthetic agent to this 
ointment Sterile surgical compresses are 
placed over the ointment (Fig 2!) Fingers 
are mdividuahzed Next a pressure dressing 


n». *, Pitifmt B pfac«i <• 

ud tj f ui adeiTaU* doiet d ■apibie to tT« 
»fl paim ■ idt owl li tW I*™ b 
iW Blia] 6otc B ■maDy K r»» 
m tW AH wno wa doctor »tK»^ 

a lie ooTTnocr rarB« trt ■**ird ^ 
n* otier aootbeOC liM 
lered. »n b«fwd wtu are -«W irtiU^_j2 
hit* tmp itotJr t«T 
•epOc cooditmn* 11 po^tfc Ik* drr 

u>d tb* d»d^ a rtnmfi by Kk*r» tr 
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IS applied We hnNC u^cd gau7c rolls, surgical 
bandage, and \cc bandages but for general 
use have come to like the regular “leg’ roll 
best of all of these for appheation of pressure 
Care must lie taken not to attempt too muih 
pressure, lest ncr\t mjur\ result 

\ftcr the pressure bandages are in place, the 
patient is put in a bed on sterile sheets and 
proper sphntmg of arms or legs earned out 
(I ig 2g) Both ^\oodcn and plaster sphnts 
haec been used 

The same treatment is used for all parts of 
the l)od\ that ma\ be injured In the burn 
this includes the so called critical areas face 
hands and genitalia In the carK part of this 
stud\, pressure dressings verc applied to the 
face, we no longer do this, smee the edema of 
the face seems to recede b\ the 4th da\ 
vhether or not pressure dressings are used, 
and the patients complain less when the face 
pressure dressing is not emploted 

If a bum IS seen late or is intected when 
first seen, the method here outlined is not used 
Instead, warm continuous saline compresses 
arc placed at once on the burned areas and 
these arc u«cd until the burned areas arc 
surgicalK clean If the infection is se\ere, 
sulfathiazole is gi\cn b\ mouth and sulfanila- 
mide powder is used localh 

OBSERt \TIONS WITH SELFAMt AMIDI OINT- 
MENT PRFSSURF TIIERAI’^ IN SF\ I RF IltUNS 

Shock \s mentioned, sliock has occurred 
in onl) 4 patients in this scries More cases of 
“shock” ma\ ha\c been present, and simpK 
not observed It may well be that the criteria 
used for shock (low blood pressure, rapid 
pulse, poor venous filling time, etc ) arc inade- 
quate m the studv of shock in burns Our 


knife excision Care is laVen not to injure heiltlis normal 
tissue In militar) surgerj this step need not be cmplojetl 
if time and personnel are not available d, This jiliotograpli 
illustrates the amount of dead skin that was removed in 
the burned hand of this particular patient e The fatty 
base sulfanilamide ointment is spread in a thick la)cr over 
all the burned surface As soon as tlic ointment has been 
applied any residual pain 15 relieved f, Stenlc gauxccom 
presses arc placed over the sulfanilamide ointment 
ringers arc individualized g, After all the pressure dress 
mgs have been applied the paUent is placed in a bed with 
stenlc sheets Arms and legs that have been burned arc 
splinted for several dajs 1 his pnmary dressing is not re 
moved for 7 to q days, depending ufion the amount of 3d 
degree bum and subsequent discharge 


pTticnls arc usuallv seen quite carlv {yi to 1 
hour) after llie burn is sustained, because of a 
well organired citj ambulance service, so that 
jiain IS quicklv relicv cd Plasma is giv cn carlv 
afttr Tdmission We arc inclined to believe 
that the carlv application of the pressure 
dressing has diminished the incidence of shock 

Toxemia \\c had treated earlier a number 
of burned patients bv the tannic acid silver 
nitrate method ^\e have been surjirised at 
how mutli less “lovemia” has been observed 
in patients treated bv the sulfanilamide oint- 
ment method, than when tannic acid was used 
llure IS no doubt that some of our scvcrelv 
burncil patients have been “to\ic” during the 
first , to 3 davs following the burn, but the 
number has been small We arc aware that 
when large areas of 3d degree burn arc slough- 
ing the patient m.av np]>car tovic, the appetite 
mav be poor, and the tcmiicraturc clevaatcd to 
loi to 103 degrees I If dailv saline baths arc 
started soon and the slough separates carlv , 
the “tovic” period is short We arc inclined to 
the view that patients mav show some to\- 
emia as long as the slough remains This we 
believe is not due to the absorption of a siicci- 
fic burn tovin, but rather to aljsorption of 
spht-protein products formed bv the disinte- 
grating, sloughing tissue 

In 15 scvcrel) burned patients, prothrombin 
times were estimated dailv during the first 
3 to 4 dav 5 following the burn There has been 
no evidence of severe Iiv'cr damage in this 
senes, the prothrombin time of the burned 
patients closch' approximating the controls 
(usiiallj control 15 seconds, burn 18 seconds) 
Jaundice has not been observed in this scries 
Anv' nitrogen retention has been relieved, 
usuallv after about the 3d day 

The fact that no general anesthetic was 
giv'cn to anv' of these burn patients ma}' ac- 
count in part for the relativ'c absence of tox- 
emia 

A sulfanilamide “rash” appeared in 3 pa- 
tients This was relieved when the sulfanila- 
mide ointment was removed and the sterile 
vaseline was applied The relative absence of 
systemic reaction to sulfanilamide is due, we 
believe, to the very limited absorption of the 
drug from the burn surface when the fatty 
base is used 
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Figs 5 a and b, Illustrate the degree of heahng seen on the removal of the primary 
dressing in the hands of the patient illustrated in Figures 2, a to g, on about the 
loth day after the burn had been received It mU be seen that there is rapid heahng 
of the burned surface inth normal flexion of the fingers 


There have been a few instances of infection 
in this bum senes in which Streptococcus 
pyocyaneus and Staphylococcus ] albus have 
been cultured These occurred |late in the 
therapy of 3d degree burns, and were easily 
controlled by simple measures It is note- 
worthy that there has been no smgle instance 
of any type of infection m any severe super- 
ficial or deep 2d degree bum in this senes, nor 
any smgle instance of infection by the hemo- 
lytic streptococcus m any burn m this series 
Proper maskmg, strict surgical asepsis, and 
meticulous care are in no small part responsi- 
ble for this result, but we are firm m our con- 
viction that some credit should be given to the 
local application of sulfanilamide 
Healing time of bums The average super- 
ficial 2d degree bum is found to be healed when 
the first dressing is removed on the 7th to 9th 
day (Fig 3) The deep 2d degree bum re- 
quires further dressmg but is usually well 
healed by the 14th to i8th day (Fig 4a-4b) 
The prompt heahng of second degree burns 
has ceased to be a problem m this hospital 
since we began the use of this treatment 
The healing of 3d degree bums largely de- 
pends on the time it takes for the slough to 
separate, and healthy, clean granulation tissue 
to form, so that skm graftmg may be begun 
For small areas this may be as early as 14 
days with the treatment outhned, but when 
large areas (30 to 40%) are involved we have 


often been discouraged to note that 4 to 5 
weeks have passed before skm grafting could 
be undertaken So far as we can determme, 
the sulfanilamide ointment therapy (or simple 
vasehne) in no way delays or hastens the time 
when skm grafting may be done in a 3d degree 
burn We do beheve, however, that tannic 
acid therapy definitely brmgs a delay because 
of the slowness of the slough to separate, in 
some cases 

There have been those who state that locally 
implanted sulfanilamide delays the healmg of 
a wound Our experience (and that of Gurd 
and associates) with sulfonamide omtments in 
2d degree bums causes us to beheve that we 
could hardly expect more rapid heahng of the 
burned area Also, we have applied the test 
suggested by Cannon and Cope and find that 
when dermatome grafts are cut at o 012 inch 
thickness, and our fatty base sulfanilamide 
ointment, boric acid ointment, and vasehne 
applied to certam areas of the donor site, all 
areas heal at the same rate Here there is no 
indication that this type of sulfanilamide oint- 
ment delays wound healing 

Local plasma loss Many of the advocates 
of the tanmc acid method for the treatment of 
2d degree burns use that method because they 
feel that with no other method does one ob- 
tam such rapid cessation of local plasma loss 
We are rather mclmed to accept this point of 
view if one m considermg “superficial” 2d 
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Flat lodbjTUieWld bcrocd oa tb* Ucc, chtct, 
laodt mod (crariM br botbai ^ Hhmntto* tb* 

■TT>*«t>c* <» t>h rrf«T ifi ta Lbt ftnertif^ reoa b, ihe 

degree benu wtich nu) “weep" b«dl> but 
wt htN'e been tuiprijed to le&rn in thk «tud> 
tbit in oedv i cue (Tb 4a) were we trouhied 
with persistent local plisaa loss once the tut* 
fanfUmide olotmeot had been applied to the 
ddxlded burn surface In all cases escept the 
one mentiooed tw farther troublewme plasnu 
loa oceuned. 

It SU} be that we hare been deahasmunli 
with de^ »d and 3d degree btunv Certainlj 
the accounts nren ui by naval medical per 
aonnel of local plasma lots m certain flash 
bums would cause os to suspect that 00 local 
bum tbcrap> but tannic acid (or another 
escharotlc method) would p i e%Tnt serious 
plasma loss fn this ttpe of rd degree bum. 

Plasma loss In the ^ de g ree bum ts another 
matter In our eipeneocr there is practical]) 
K* external loss of platma in 3d degree buiTis 
the loss there ts the wbte hemorrhage of 
ADen and Koch plasma lost into the sub- 
rutancous tissues under the bum ItUinthc 
jd degree bum that one sees the poorest re- 
sults when tannic aad Is used. To os it seems 
wboD) Illogical to cover the surface of a 3d 
degree bum with an het^•) eschar to prevent 
plwmw Iocs. The net result b no decrease m 
loss but one b left with a hea\'y 
fw4iir which acts almoct u a barrier to the 
escape of products of the deg en e rating skin 


dtxn* ot bcalDf ft tf Ut maml e/ ta* pnewr 4m- 

i>C ( otb d*f) TW fisnktiai ates tn fiaM 
aAdtitepsUat <facliUictloaIJw(9tKdt]raftnmiT 

beneath the eschar “Surmal dretnigr of 
the hround” cannot take puce. It boo loa- 
der that sad) eschars ah^t oa the 

bum sorface alter a few da\x 
The critical error It b with seve re bums of 
the hands and face that our res alts 1 ith the foi- 
ftnflasude ofnlmenl treatment of bums hare 
been so gratif)-uig Given an opportnnit) for 
natoral repair without hanog to o i moag 
undue therapeutic haaards and obstrudbes, 
hand Injarles do amaainglv wcQ (witocs* the 
pubibb^ photographs of Kana\Tl ilawn, 
or Koch in titrrracfv severe trauma to the 
hands) \\t bchevc that the greater prep* 
don of band bums wiH do equall) weO if 
treated with suJfaniJamide ofntroent 

thb treatment the ad degree burned hand can 
be moblTued ImmediatcTv after the raaoril 
of the printMry dressing Third degree bora* 
of the hand can be grafted at quite an etiiy 
date 

We ha\e not hesitated to use the ircauneiit 
outlined cm trunk buna. From a dreubi* 
standpoint, these cause us the roost troobk 
fver'ertbeias the results have repaid te» f* 
the rnnri ) bours devuted to drewmR the* 
patienti. Figure 5a and b niustrates re^aihi 
of a b«nH bum which was treated by ll^ 
method. The face buira do equafly as adl 
(Fig 6a and b) 
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THE SHLEANILAMrDE OINTMENT TREATMENT 
OF BURNS IN MILITARY PRACTICE 
The foregoing was wntten from the civihan 
surgeon’s point of view and experience In 
mihtary and emergency practice, certain de- 
tails of this (and other methods of) treatment 
will have to be sacrificed simply because of the 
rush of events, mass casualties, and msuffi- 
aent personnel It is our behef that the sim- 
ple omtment method outlined here is worthy 
of consideration in any attempt at solution of 
the problem of how best to treat burns in 
mihtary practice In certain mihtary zones of 
operation, it will be impossible to do much 
more than examme and treat rapidly the burned 
patients Here, excision of bleb skm, etc may 
be considered unwise and unnecessary The 
mihtary surgeon m the forward areas would do 
well simply to apply the sulfanilamide oint- 
ment (fatty base), preferably from tubes, 
spread it over the bum surface and cover the 
area with sterile gauze and bandage If pres- 
sure dressing supphes (and time) are avadable, 
they should be used This primary emergency 
dressing should be left m place untd the patient 
reaches a base hospital, where it may be re- 
moved and defimtive treatment earned out 
It may prove to be unnecessary and unwise 
to remove this primary dressing before the 
optimum tune, even to carry out a more de- 
tailed treatment The mam prmciple to be 
kept m mmd is to cover the burned areas with 
sulfamlamide ointment and an occlusive dress- 
mg to prevent infection 
One of the chief disadvantages to the simple 
vasehne omtment treatment of bums m mih- 
tary practice may be its requirement on oral 
admmistration of the sulfonamides dunng the 


mitial daj’^s after the primary dressing, often 
m situations of war where the sulfonaimdes, 
water, and the personnel for administration 
may be altogether lacking 

In naval medical practice, sulfanilamide 
ointment (fatty base) may be stored m jars m 
certain quarters of the ship, to be applied b}' 
any available personnel (or the patient him- 
self), if the sick bay is blown out 

For mihtary purposes, the primary treat- 
ment of bums here outlmed, if earned out only 
m its barest essentials, lends itself admirably 
to the problem of adaptabihty to any given 
military situation Its use m aviators’ hand 
and face bums should prove to be supenor to 
any of the tanning methods In short, for 
rmhtarj' use, the method is simple, inexpen- 
sive, reqmres hnuted equipment, personnel, 
and time, and offers promise of givmg excel- 
lent functional results m the treatment of 
severe burns of every type 

SUMMARY 

A method of treatment of severe burns 
which employs sulfamlamide fatty base omt- 
ment as the primary dressing has been pre- 
sented In our hands it has given excellent 
results, with a low death rate It is simple and 
easy to apply Its relation to the problem of 
the treatment of bums m mili tary surgery has 
been discussed 
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I N cat^t futured woundi it wm found 
that during the Ug penod there were no 
it*tUUc*U\ tignlficant iDcreaaes In ten 
lile ilrenjth from one da\ to the next 
nor were there any ilgnlficant (iecreasea 
Atoong the nonabtorbabte auturei ctatlatl 
callj Bfgnificant mcreaac* ai>d decreaaea fn 
tenaOe itrcngth were obaerved In rilk and cot 
ton latnred woundi hut onl\ decreaBca In 
wire and njdon autured woundi (lee Grwph 6) 
The lag penod wu kingeit for catgut and 
cotton aatored wound*, bong of 4 <ia\w dura 
tioo, for jDJe tad wire autured wwmda, j 
da)*i ^r nvlon_the lag period wax the 
thorte»t -» Sav% (lee Table* I\ \ \T Ml 
and VUl) 

There wta ooe confoAng factor The lag 
penod m cotton cutured woundj diaplaNed a 
characteristic not seen during the lag penod 
of an> of the other Donabaorbabfe sutured 
wouo^ namclv a significant decrease in ten 
afle strength bv the jd da) followed on the 
4th da^ b> a nonugniheant increaae and then 
t significant increase Thus there was an 
interval of 1 da\ m which there waa a non 
significant increase in tensile ati ength, until a 
si^ficant increase was noted 

On the other hand In all wtKmds sutured 
withan\ of the other Donabtochable material* 
there wa* a significant dcctetie in teniQr 
strength charactcniing the end of the lag 
period, /oUowed immediately bv a algnificant 
fnereaae 

Since the same technique was used thiongb- 
ont the CTperiment obvTOuilv the onl> vari 

Fraw (W Da>rtucU •< Sarnry tad FsIMmt of tb« Vcv 
e«a( Onam« ijalxal M&a <1 Ctlw^l— t 
TU* w* Sa Soca Bad« i j ad 1 r St fmOJ tr«n Un. O 
UacnAxa MiHrr Mr Burnrt Ifccw* «d l*» *wpc»» 
al Ika New \w* r<M(-Clnd«at* M Wal KhacJ 

parti I aad II cn M ifTaf ■ a ori 

rf fcano P»rt lit m inortx. Gthim. 

oot TpOartrTOO, *u. n MJ- »• 


able that could ciert a cauuUve inflneoce wu 
the tvTie of suture material u*ed. From tie 
point ol view o f shortenin g the la g'ptigirci 
ordf r to a ^lcrate final healing the ra 3 [f» 
faFwo uld seem to I ndicate that a'nofiilrtorb- 
abVautuxe u preleraLJe to’calguf andoTtSe 
nonabsorbable sutures ft wo^ wem tlLat 
Dvlon Is to be preferred over the others. 

Howe* and Harve)*^ hare bchcated tlul 
interpretatloo of the tensile strength of voundi 
daring the lag period U open to questloo 
auKE the results obtained are dependest upoe 
the t)pe of autcre mstenal used It appears 
to us that an Increase is tensile itreoglh 
assodsted with a particular tvpe of ntee 
material should be taken Into consideTitiDa. 

In ibe group* itodied the barest pofat o* 
the curve of leniOe strength oc c u rred at tie 
terminatloo of the Itg pericxl (kc Graph 6^ 
Foilowing tbjj penod the ^n in tensb 
strength was progresiivT and was couiddciiUl 
with profiicratioQ of connective tissue Tha 
was to be expected since this Is the Intcnal 
Just preceding the beginning of fibrtgiladi, 
and probabl) at this Umc "tn the sntan 
materUi has been weakened b\ the reactwo 
of the sroumls iforeover the tatuesadJaceBt 
to the suture material have pcobablv tufffrrd 
from trauma Ussuc reactiOQ a decreased 
and hoWing power of the tiisoes U lessened 

The limiting factor In teitlog the tensile 
strength of wounds In the post-lag period b 
the method outlined b the tensile itrcngth « 
the pelvic peritooeum. ^\c hare Irebcatfd 
that after a certain number of days, damp- 
tkm no longer occurred In the wound 
the pelvic peritoneum- As *oon as this pdtrt 
was reached the teniEe strength of the wo*^ 
was no longer measurable It Is obrfcros that 
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Qvt *, rcrmtijc of w^aaA dnptiau 


of bniUnj; of cotton eatured wourKij with 
rqpec t to leocQe ttrcngth tu endrdj dUfer 
mt from tJut of mnads tutored mth u) of 
tl:e otber materlAlt. The («ct thtt cotton hid 
the lecDod bfghot percesU^ of woimd dli- 
rapbOBS Ksmi to lead etnnwlt to our prrw 
oui ytitwpcot thit poMifblf the Uf; penod of 
cotton lut ur e d wooi^ vu the ume length as 
t^t of catgut lottned itouxkU. 

Tables V XI, XH XHI and XI\ weaent 
the multi of a di> br daj analysts of differ 
cnees In mean tensOe itrength of voonds 
during and directl) folknring the lag perwd. 

In assetnUlng these data, care to be 
taken In computing the mean tensUe strengths 
In order to be certain that raJues for wwind 
disruptkms onl) were included As the days 
phased wennd disruptions became fewer and 
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TABt-E EL— VrOUKD DlSlUmOK* D. Fta 
CEXTAOt or TOTAL DCStVPTlOSS 



fewer reganflen of the tvpe of suture nmcriil 

used to that by the rth day there were not 
piffident data aeallable to miV.. potdb^ test* 
for significance of (fiffererKri In mean traHc 
sUengtlE 

Before we attempt to draw any coodimoon 

fnwnourresults,! wnrd tothemetlwdofrcsii- 

lng these tables may not be »tnlw 

Let os consider Table X, which h tj-taol 
Ten tests art presented- The first cdumti 
indicates that we ait testiog the mean prrv 
■urt nectstary to caose dlsniptkpii In cifgut 
■atuTtd wmmds on the iit postopcritlvt day 
a,^alnst the mean prtssure nec ej aaiy to aoe 
dmuptlon u sOk suturtd wounds on the t it 
postopCTillve day catgut aganat wiit catgut 
against cottoa catgutagaiBstnylon,aQdsoocL 

On the lit postopciatlve day the mesa 
tensUe stm»^ of wonnds sutnml with tin' 
of the Donanaorbahle materials was dgal^ 
candy grtater than the mean tensile stmigth 
of wounds lutured with catgut Furtherawe 
amoeg the nonabsorbable itjtuTed wtnads 
although dlffcrtfices ia mean tensDe itrefigtk 
were obaened, in no case vert these Sitr 
encts slnuhcant 

On the jd postoperatlie day (TaWe XI) 
ool} D>lao sutured wounds abow^ a meto 
(ensile itrengtii not draficantiy grraCer thai 
that of catgut autoreo wounds. On thh dar 
the upenmeots showed that the mean tenwle 
strength of iHk sutured wounds was dgnifi- 
cantly greater thin that of wounds rrturtd 
with any of the other nonabsorbable materials, 
and there were no significant differences b 
mean tensile strength among woonds sutured 
with Wirt cotton or nylon 

On the jd postOTcratiie diL thee were 
some reversals in the relationship of teosOe 
strengths (see Table \n) BTiereas o c ^ >d 
day the mean tensile strength ol rilk, wire « 
cotton sutured wounds was significantly gitif 
er than that of catgut sutunsl wounds, and 
the mean tensOe strength of nylon sutured 
wounds was not significantly greater than t^ 
of catgut satined wounds, the jd day showed 
the mean tensile strength of nyloo sutured 
wounds to be significantly greater than tbit 
of catgut sutured wotrodi, while the mean 
file Itrength of wounds sutured with the othrt 
aoftab«mmbk materials was not stgnificantJy 



LOCVUOitm wound lir\LlNG 

TABU IV \-DATA ON WOUNDS SUTURl D Will! C\TGUT— NO 0000 I’UVIN, AND 

NO 0000 CHROMIC 


Numlw Pnwurt- 
of »ninuU ran ncr 
leatevJ cuo'-o^ cjujc di5 

Ealure caa.^?di^. 
tniltnAi rupDon 


Silt ol 

^rup- Cuhu^r 
lion 


WoMTiil 1 \onf la\.n 


Numltr Pfr^ ure — imr 
PajTi of anifnali mm mrr _ 
totfd cuo-n^ 

otw« r.«r> lo ,i„„ 

live •future cau'c ni» _ • 

matnUl nipUon 


Eitc of 

(U'nip- Cull 
lion 



I Chfomic 


Chfomk 


Uound Nfxalivr 


\S ound N ontirmol)*iic 

■ IfCplOCOCOJl 


Wound Nrsotnc 


PcUn* Nonht-mol>iic 
•tftpiococcua 
and Sr3ph>)o 
coctnij aurtua 




Cbrorolc 

9* 

Chromic 

SlI 

Chromic 

83 

Plain 

90 

I lain 
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Chromic 

80 
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Cliromic 
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gretter t}ua tint of c«tgut nturcd vounds. On 
this day (as oo the id postt^>ef*ti%T da% ) the 
mcip temflc sticigth ^ sSk futared wwnids 
ilgnificintl) cmtcr thin tint of wtraods 
lotorcd with wtrt cotton ornjloo 

On the 3d portoperati\T <Uv there wm tw 
glgfxlficmt dlnereoce In tensile strength 
between wire satured wooods sod cottoo lu 
tured wounds bat the menu tensile strength 
of nykm sutured wounds wej si gnifif«n tl> 
grester thit of wire of cottoo sutured 
woonds. 


On the 4th postopenUli'e day the pcture 
was the same as 00 the ut da\ (see TiUr 
Mil) 

On the 5th postoperative dav it was Impcrv 
Bible to male tests of significance In nesa 
tensile strength except In the case of catgut 
cottoo because by this day so few pv unth 
BOtured with Douahsorbihle malcrUls wm 
doniptJng All catgut sutured wocudi 00 tha 
daj Dowrvcr disrupted In thecatgut-cotum 
test it was dcnjonitrated that, as oo tie 4 “ 
day the mean tendJe strength 0/ cotton w- 
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T\BLE ra A“^\TA 0\ WpUVD S SimiRED WTTH ftlRE- 
No, M STVIXLES3 STEEL ALLO\ (PHIINCS) 
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there w rre no tl^mficAnt chffereQces in meu 
tensBe strength ^ wounds sutured with these 
materials. Qcnrtver in the tests ol silk against 
the other nonabsorbable sutures, on the sd 
and jd postoperative da>-i the mean pressures 
necessary to a use dnrupdon in sSk sutured 
wounds were rigmficantlv different from those 
necessary to cause dantptioci In wire nj^lon, 
and cotton sutured wounds On these days, as 
shown In Graph 6 the dl sjuptl cn pressures for 
ink sutured wounds varied far more widely 
«>iin did the disruption pcecuTts for any of 


the other materials. It should be noted ibo 
that the mesm disruption pressare for iSl 
sutured wounds was not signihcintl) kss thaa 
that for catgut sutured wounds oo the 
postoperatlre day even with the great de- 
crease In the pressure which is nectssuT to 
cause duruptlOT in silk sutured wounds co 
that day 

From the results of these tests, we nw 
conclude that the use of catgut results £f»b 
In a longer lag period and second la wester 
wounds daring the lag period. 
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TA^ X.-AVU-TSI3 OF TTSTS PERFORMED 1ST D W \fTER OPERATION TO ASCERT U\ ttmTllrt 
TTir nTriiF»l-Vn« tv \«r*v -rt-s.’wif ■nrv.^r vxy-tm.bi -i^ \*>* 


TIIC ^FEltL.NCE3 IN ME.\N TEXSILE TTIULSCTII N*ECES1VR\ TO DISRUPT HOCTN^ (u 



n^DC dpfinitelj the fength of the cotton wtured woundi were on the Rvemge ipprotf- 


penod they do eosble us to evmluste the mste]> 30 nuUIseten of Mercu ry ksii thu 
tmpcrUace of this *^pecoUix chnnicteristic those oecesury (or dUnrpUon of vnoda 
of cotton sutured voondi, runad^ thnt their rataredwiiitthenontheorhRbtematenAh*^ 
tettiOe strength U greater than that of catgut approzinaieh one third of the prenure seen- 
(Qtured wounds. nuy to disrupt the ahdomnis of health) rats. 

The next matter that comes up for eonaidcr Hem we have further eridence that aooaborh 


nry to disrupt the ahdoaens of health) rats. 
Hem we have further eridence that aooaborh 


atioQ U a compirboa of wound streogtha able nhires are preferable to catgat Thh 
doAng the poatUg period statemeot is based epos the data pr om ted h 

From the 4lh to the 7lh day the mean pro- Tabk ‘'I\T and Graph 6 Tabk V\T h * 
wres oeceasary to cause dbnipdoo m catgut aammary of data on mean pre^rues wbkfasre 


TABLE XL-AXNL\"SO OF TES T S PERJORifED tD ELM AFTER OPERATKXV 
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T\BLE Xn -ANALYSIS OF TESTS rERTORiTED STO D.\\ AFTER OPER.\Tm 
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cocnparmUc in itrength to the Abdomnu of 
hcsllhyrttjk Atlbkpoiattbetbdaracaoftn 
expcrimeotal nt ouy be ccttride r ed to be 

TABLE X\ — rnVUABT OF AXAITHS OF *10- 
XTFTCAXCZ OP OIFmClfCeS Cl UEAX 
riTEiSOTH KTJJAUBT TO CACSB WOPIO 
DUlU Pn O K ouioro XKD DOECTtY TOL 
Lomso THE lAO FTRJOO 



*'QonnA] with reipc ct to tcraOe (trfojti- 
Tbe {fed that an abdotoea U able to vHhtt^ 
a pftwtur u great u that which the abdooei 
oi a beaJ thy aaimal can itaod before (fi gg^ 
doea DOt neceiiarily Impiy frcaa i cftrira l 
point of view that the woond bai heaM but 
U ha» topccrvtd Roffiderilly to that It bo Vsago 
conatltoteaa veah area in the abdombial au- 
When the mean pfeaaore »ce«ary to aipt 
dknrptkm in the abdomens of tipoioiecUl 
rats IS 00 longer significantly leas than 
mean praaurc neceoaiy to cam e (Esnn*i» h 
the abdomens of the amtxol raU, or when tU 
mean pceoure is eqnal to oe greater than^^ 
mean prasore necesaarr to caose diwnpti^ 
the abdomen of the heal thy ammah tbenfnW 
the point of view of tensDe itreng^ lie 
wounds may be coosideitd to be bctfcd. 

Table X:ra pitaenU an aaalyiii 
encet between mean preasurrs oecesa ary ^ 
ifiw doiruption la the abdomens of cipen- 
mental rati and mean feeasures nec«<^^ 
cause disruption in the abdomcni of hcinni 


r , , 

nie mean preastire necessary to 
abdomens of aperimental a nim i li ww 
wounds were sutured with catgut was sfn®- 
cantly le» than the mean pcessare 

to disrupt the abdoioens ol the contra Til^ 

to the 8th pcatoperatlve dav A 
ticme»^ until the 4th da\ lnfilha»“5‘“ 
and until the 5th da\ In wire and cotU«- 





SURGER\ G>TCECOLOG\ AXD OBSTETRICS 


TABLE T^■IIL— LATEST AXD HEALD.'C” BE*I 
OD« OBSEBVTD Ef »AT1 tU T U ID WTTH 
VAilOCfl UATEEIALS 



betlinj” period were not great enough M 
that ooc material ihould be preferred over 
aoother Between iflk and oiHoq there waa do 
diHerence nor wu there ans alflerenoe between 
wire and cottoo but between the former and 
latter groepa there wai a difference of i da> In 
tbelen^ofthe“hcaHng period. 

An mtereidng relatkmahJp exlit» between 
the length of the lag period In locresae In ten 
rik strength and tiv length of tbe beaUng 
period Just docuaed Table WTTl sbowi the 
teogths of thne two periods in days (or the 5 
different suture materials used 
TbelnterpreUtunofthlsreUtboihlp which 
ma y be cj ipre ss ed b terms of the corndstloo 
co^deat, r depends upon oor laterpretallon 
o( the Wogth of the lag period In Increase hi 
teirfle strength of cotton wtnied wounds. As 
taentioned prcviomly the length of the cotton 
lag period could not be de^j- determined 
AccortEng to the Interpretatioo this period 
could havr been 3 ds>-s long or 4 days (ong 
Tlw corrdatioQ between the length of tbe 
lag period and the length of the ‘"healing 
penodwas (a) 73i9lfthelengthoftlKa)tion 
lag period Is taien as 4 days and, (b) If 
the period Is taken to be 3 days.* 

\Ve ma) consider that the length ol the 
haling period Is drtwndent Upon the leagth 
of the lag period. (It is Impotsibie for tbe 
length of the lag period to be dependent upon 


the length of the “healing period) TV 
longer the lag period tbe kmsw tie feriod 
until tbe mean tensQe strength of the sido- 
mens of experimeiital rats b no katger dgnifi. 
auitlv lets than the mean tensQe stm^ of 
abdocnens of control rats. Thettfore we irre 
another reason for regarding catgnt b u 
unfai'orable Qgfat. Cstgut sutured wounds 
dear!) bad tbe longest 1^ period In bemie 
in touQe strength and also the loogest Irsl- 
ing ” period with respect to teniDe strength. 

The results of our eipcrlraentJ lead a to tie 
coadosuo that the nonabsotbabfe enturet sr 
superior to the absorbabfe suture with respect 
to tensile strength and that, In thb saw 
respect ooe nonabsorbable sutoreb not b be 
preferred oixr another Thb coodoiioo b 
based npoo tbe foUowing obserratlons 
I The Isg period— thst Is, the period of 
delay In InoAse tn tensile stren^— «s 
clearly the longest when catgut was the sotm 
material used Tbe mean tensile strength ri 
wounds sntured with tUs mateiUl wu jeoer 
ally slgnlffcantly less than that of woofidi 
sutured with a nocLabsorbable suture. 

i Tbe use ol catgut rwulltd la a gresta 
total manber of wooiad cCsniptians em the 
entire period of Increase In tensQe strea^ 
than was the case when the oonabaorbaye 


sutures were used. 

j WTicti a aonabaorbaUe future was two 
ibe mean tensile strength of tbe abdcmeni of 
the aprnmenta] animals reached a lerri irt 
slgnlffcantlr k*> than that of the cosbw 
anfanab (tJiat b, they became nonnal rW 
respect to tensile strength) at an earlier ditf 
than was the case with catgut 

4. l\e found a high correlation between^ 

length of the lag period in Increase in tosi* 

strength and the beaHng" period with reipf^ 

to tensile strength. The lagtb of the 
log" period Is dependent upon the 
the lag period. The kngcr the lag period, U* 
longer^ heahng period. 

FWaDy Dooabsorbabk sutures 
no Important differences amoo| ihenucnT* 
with respect to the pofnU ccmklcred. 
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SURGER\ GYNECOUKn AND OBSTEHUCS 


to pmEct bar citetuhT or how pmoiflcnt the 

parali"*! win be, Hcnm-cr we beBe\-e thw 
other thing* bebg eqo*!, the te« the p*tient Is 
distnrtied the better will be hU re^sttnee to 
the diseoe. Conjcmientlv the piilent Is left 
levtTtly slooc tod kept u quiet tad cs com 
forttble ts posaibie No exercises or phyiicml 
tbertpeutk metsam tie prescribed duniur 
thisperiid. 

The tiap ef tenJmuxs and tarty cmUracture 
The stage o{ tendemeit tnd ctriy contrmetuft 
begin* wben the fe\-er hti lobtWed— that fa 
within t day or two tiler the paralyri* has 
appeared Daring this stage toe and 
•pw are stiff and some oi the muscle* arc 
tender and palniol when stretebed. There fa a 
Tanable amount of pain in the extremities and 
the noeipanlyted teoder musde* tend to coo 
tract arid pr^uce de/ormities and to stretch 
the musde* whldi have been paraijted by the 
disease CoosccroeatlN we the pabent la 
bed and unmobiJUe the paralyzed extremitfa* 
la ipllnts or casts in the pinaiolcekal podboo 
Tbw spUats or casts teo^ to reiicre the 
tad tfoderoaft in the rrtremitin tad tead 
also to pre%'ent ddormlbei tad the stretchiag 
0/ parah*zed mosciei. They are not as a rale 
left oa contiDuousIy but are rento x ed once ot 
twice a day and the extremities are ino\Td 
pasriiidy through whate>Tr range of motion is 
possible without caudrig oodoe pala to the 
patient. This fa done to keep the joints tree 
and to ptesmt shortening a the musde* of 
the extremity 

Some orthopedic surgeons also use hot pocks 
or warm baths duriog this stage for the relief 
of the pain but these are not osed routmely 
It fa also to be noted that the tpCnts are us^ 
only in case* in which they are Indicated to re 
pain and muscle tenderom, to prevent 
contracture and to protect paialjaed mosdes 
The extremities wiudi arc not Inroired are not 
splinted Dunng this stage no massage or 
active m ovements of the porah'zed extrtml 
ties are permitted because it has been found 
that tnasaage and active roovement tend to 
proloDg the tenderness and to increa* the 
pain and contractures. 

In paralysed patJenU the penod of tender 
ness and contraclure usuallv lasts from 3 to 6 
weeks or longer but rarely over 3 months 


under orthodox trealmmL If the patMt b 
not paralysed and the tenderness fa sfight tad 
there fa DO tendency to contraeture aoipEirti 
ate applied arid no treatroent fa indicsled, 
other than to permit the patient to connlfice 
from the acute febrile duease and then gnda- 
ally resume hit nonnal activities. 

Tkt csnvalueaU *Aj;e The coovalewerK 
stage begins when the stage of teodcrocn snd 
coo tract ore has pasted, and it persfats forfroa 
a few months to two v-ear*. During thhiwrW 
the paralysed musews tend to reco v e r tier 
power* nxmtaneoosJy unless the antcTieehoni 
cells in the tpInaJ cord which lupplythemailk 
their motor impulse* have been killed by the 
discaae. These musdes can be divided to 
three groups (i) The motor DerveceOs of the 
musdes are killed bv the dfaesse and the srav 
des are pennanestlv paralysed (t) TV motor 
nerre 0/ the musdes are pot killed by tbe 
disessc but they are » scvt*^ injured Usi 
they are not able to fimctioQ. These ceQs 
lecover and again send motor Impolse* to the 
musde* and the musdes wffl regila tVir 
po w er And Cj) some 0/ tbe motoe nerve cefli 
which supply the musdes are LiOed and othm 
art Injured and wiU recover and again tead 
motor Impofae* tn tV musde* and the nrat- 
des win regain port of their power bolwiDwt 
become DOfmal Ibyaennaneot koi of power 
In a given musde wHl vary (HreetJy with tie 
percentage of Its motor cefls srfdch are killed 
Siocr It ts not possible to tSflerenliatc the 
permanent from t» temporarily and partfaDy 
paralyzed mus cl es, e x c ep t by noting tV re- 
CP TC i T 0/ the latter two groups tH paralnrd 
moscics arc treated by mus^ trauuag md 
this treatment fa began as sooo a* possfiJe 
after the pain and teoderDesi have sobddei 
If tbe treatment fa followed bv TespTe*r*“t 
of tbe pain and tenderness tne mifade* sit 
■gajD pul at rest for a few days and then iV 
treatment fa resumed. 

It fa my behef that if defonnlties are pe- 
vented the residual paralysfa In oofiomycCw 
fa dependent upon the death of motor ctw 
supplying the muscic* and that meat ®f ^ 
recovery from the dfaewe fa fpcotaneocs^to 
IS not greatly Influenced by tieslmcnl Tms 
recovery from the temporary pir*Jy*fa fa ^ 
sudden but occurs gradualJv as the patletu » 
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out the Uwtmcnt 5 q » »»U*f»cloi> mmn »\Tr*geoiooccanbcrur butbio»wln*tiBcn 

iw The mo*cJc* »n irtted ertry few week* they tn reueTmi e%Try 15 mlinitn tai h 
aod not onlr 1 * It Doted whether or not * gircn otben the Interrth tn Ici^ttaied to j Iram 
mtacle b idJe to contnrt, but fU power fa The obbet of the hot b to iHerbu 
letted The resulu of the moide mmlpt »p*jrQ of mutdet thit b, the cootrtrtme cf 
tkjQ* arc recorded and the progren of the pa mutdet wHch we beOevt b indoced hr tk 
Ueot can be detennloed In comparing the paJo tenderoen and brpcTeithfti*. Itlub? 
mutde chart with thote made at prcTioa* ci bdleNrd that t)ie> OTc\Tiit or krtwn the ntea 
amlnatkm*. Tthen a fi\Tn moteJe approachea of the parahtb. The poUent b kept flit b 
nonnal In power treatment of tfib motde b bed In the ixirinal itaoding potion with tk 
dbcontlmied. The mutek training U coo feet supported hr a board at tl* {t»t d tk 
tinned imtO the patient b appeaxlmitelj nor bed tlmBar to ttat uted In the etrlj ortkt- 
mai or until repeated examinations dox treatment 

fan to show further fanorovemeot In spite of In addition to the hot packs the ^oial^ ur 
adequate treatment Ahen thli occurs the mo\'ed daflj and the paoent b taugit loti 
CQQV'alesceQt ttan b ended and the patient cicbc hb muscles and an attest fa mirU ^ 
enters the chronic of the dis e as e and rt-edocate the paraljied mnsci^ Tha r^ 
whateNtrparaljsbb still present bcnmideTed education b to the mutek inhasi 

pe r ma nen t which is used in the orthodox method and kit 

eknnlc rtage The chronic stage begins the moe purpose in that it alms at the rati>- 
when the cooTsicBcent stage emb that b^ ration of fanctioo In the paralntdmoscief. It 
when there U CO further hope of gain Id power differs In that It b begun In the acute fli(c of 
of the parslNtcd muscles. Moy partiaB) the ihsease and fa tmtiDued throegh tk 
parslys^ limbs CDOtaiD muscles which are stage of tmdrroesa and contraeture. it ibo 
strong and whkh are opposed by weak mns* differs In that do massage b used and tt 
cles. lo these limbs the muscle rmhalsnce wfl] tempts are made to stimulate bdindual teas- 
teod to cause defonniiles om a period of des and the patient b made aware of tkb- 
>rears, aod the same b trje of the tnmk Sooae dieidoal muade that U to be eserefaed tad 
of tiicK caa be prevented br muscle trails* taught its Lmertion and mstrocted to attrsi^f 
piantatKins or by stabflltbg i^xratknu or b> to approximate the InsertioD to the ongm cf 
braires. The defonni ties wfaidi are most likely the moade rather than to cany oat s ipecik 
to occur are acoUoaei, fleiiDn defomutles of raovrinent I behcrtthattbeoTtbodotiDrtiDd 
the him aod flexwo or b^-pemtendoo dc U more natural and better because the knh 
fonmoes of the knees and ^'ar^o^J defonnlbes pattern of musde sctioc b one cf mcrraBOH 
of the feet. In certain instances the patients rather than one of setke of a ipeo&c nradc. 
are supplied with braces In order to enable Tbe bot pocks are contlnoed as long u ^ 
them to use their paralyzed mosdes more nmscle tendemaa or anj rawde spacn-tfat 
effectivdy Ukrrrisc orthodoi treatment en Is, tightness or contracture of mnsdrs-Hi 
deaiors to nnprmT the function of srvTrdy present Likewise the rest in bed In the ^ 
paralysed limbs b> targm and to rehahlhute mal standing powtioo b cooUnued dnriwtw 
patients In order that they may cany period. The same b true of the rnosA ft- 
on a normal life. educatiori The scbedide b rigid and ^ 

The Kenny wuiiod Tbe trestnwot b benun phasb b laid on tbe pdnt that tie pai^ 
in tlw acute febrile stage of tbe disease ( as must ret tie full trestroent as duteted otkr 
»oon as ti* of Infantile parahrsb b wise he b not receiving the Kennv tres tnr^ 

made”) and apparenUj fast parks are swDed Musde examination and tests o f 
to tbe citreHuDes and trunk, of the poilenl power are prohibited likcwlie 00 
from tbe beginning These packs are kept op kept u lo what muscles ^ parslpri 
contmuouily for a perisd of rs hoers a da\ what raiisdei are not parilyxed aJlticngn 
During tbe other u hours the patient b per tccic initanccs records are kept » 
mlttedtorest Tbe packs are renewed on an mosdes are spastic and tender AJIb™h 
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r Coitttant *ppik»lion of hot fomenU 
tk>as vid «t muscle rc-edocstioo In 

the febrile lUge of the dhe*je irQl tend to 
tggnvite ftUjue and diiturb * patkat wl» 
x% »kk with tn acute Infectious srtifch 
a leUdbutcd and am dicturbance of lodi a 
patient mar tend to Tcakcn hU mfstaoce to 
the dwetse 

t Refusal to use a respirator In the acute 
stage of the disease by the Kenny advocates 
ma\ result In the death of certam patients 
witL restmrator} porilyris could have 
been saved by a respirator 

3 There U no rnddence that the keno) 
treatment either pre v ents or decrease* the 
extent of the pan}>'sis. 

4, £^y acrivT momnent has been abown 
to prolong the sti« of pain and contimcture 
and tendemcai In the maadei. Conaequenlty 
I benme that patients treated by the Kenny 
treatment tena to remain In tMi stage of the 
(Qaeaae longer than sroold the same patients 
li treated by the orthodox method ol UatoD- 
biCxatloQ of the paralyxed eztrnnitia accxun* 
paided hr daQ> moTement of the jofota 
through the nonpamful range 

5. Kenny patamta aho are paralyxed are 
m/A* to renuiln In bed tn the nrirmal if twflnj 
podtlcn for months. This cannot but result 
m proV)Qgiag the stifben of the spine and 
tightDCaa of the hamstring and quadriceps 
mosdes. 

6 The Keno) method of mamtaloiog the 
padents flat in bed in the normal standing 
pontlon nntfl the spasm disappear! cauaes par 
alyzed pabeots to be much more completely 
immobuixed and for a much kut g er thne than 
the same pabeots woold be u they irere 
treated by the orthodox method, 

7 ImmobOixatlon of a hmb which u tender 
■TKt pamful m a well fitting qilliit or cast re- 
lieves the pain ^elie^■es the tendency to rausde 
contracture and p^c^TOts deforinitlei much 
qukhei and more easily than can be accom 
pUslvd by tbe constant attentloa of a skilled 
llKrafiit with the cootlnoous appRcation of 
hot packs for 1 3 hours a day Thwwhodcny 
this knw nttle of tbe therapwotk: ^•aloe of rest 

8 Hot pwrts and warm baths arc used by 
orthopedic smg cocs occaslonall) for severe 
pam but only for short periods and only dur 


ing part ol Ok day and then for a defiartt 
reason and not u a roatfne or during tW 
acute febrile stage of tlw 

p. Early deformities may bo prerenltd by 

rither the Kenny or the ortWox method, let 

I bebeve that thev can be prevented out 
eaiDy and effecthrlv by orthodox trrttaKU 

10. Late deformities doc to mnsde fmJvti 
ance especially scoUorit, calcaxwous and Art 
kn deformities of the Up may occur oodrr 
rithcr method The denial that these hie <V- 
(onnibea will occur in pabents treated by tie 
Kenny method is based upon w^d riilntlisj, 
rather than upon the ohserra lion over a period 
of yean of pitieoU who have surnved »ai 
muscle Imbalance. The Kenny metlud Im » 
treatment for these late di^nnibea. Hr 
orthodox method treats them by surgery or 
by bracta, 

11 Trick movements and mas* mormeib 
O«o-ofdination) arc treated more cflectivrir 
by the orthodox muscle training by Ur 
Kenny method. 

11. TheKennyineLhodadv'ocatetKtogBbc 
paiatysis as o ccumn g very rarely b the &■ 
ease and coosidef pa^yxri mos^ u aOea- 
ated cntil they have failed to respoad to 
treatment 

13 The orthodox method advocates rteeg 
nlse temporary (mental aheoatloo) and pcrihl 
paralysis and treat the patient accordbsir 

14. Tbe advocates of the Kenny method 
ignore the power present b a muscie beC 
appaientlT beliere that if a moscle can (in' 
tract at all it is normal but merelv partMr 


alienated. 

15 In the Kenny method musde c xsTffa s- 
tloQ fa focblddeti and no records are kept ef the 
condJtltm of the musdea. Under orthodu 
treatment the muscie* are examined lefubdr 
and the fiwflngs are lecoidcd. 

16 nie pnnopal effort of the Kenny tresi- 

meat fa directed toward relaxinj the K*ftk 
muscles by very hot foencntatioiis. toder 
orthodox treatment those muicici which 
contracted are ImmobfUsed and prevented 
from shortenbg and tend to relax spailsn^ 
OQtly as the a^ tendemes* sobm^ R 
b for tbn reason *b«t we have not 
this K> called cardinal ^Tnfrtooi whei iff* 
Kenny daims to have discovered. 




SURGEa\ G^'\ECOLOG\ AXD OBSTETRICS 


So per cent of th«c i jo ouei rea»\Tmi unckr 
OTttwdoi treatment to ■ dept e ■where the> 
were normal or pr»ctic*ll} oormal. In the 
Baltimore qidettdc of J941 there ■were 196 
case* of pollomj'clitii. There were treated bj 
the orthodox nrethod and 9 dkd Lenhud (4) 
examined the 389 Bi m \'ore aod found that 
68 per cent of the pitienla had recovered wid 
14 per cent more had a alight reildual paralj* 
tia, 1 1 per cent had roodieratc reudoal 5 per 
ccot had marked reaSdoal toA only a per «nt 
were whcd-chalr ptHenU, 


It Ii thus e\-tdent that the Keanj mctl 
doea not even daim to core an) h^fher r 
centage of patients than the orthodox 
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SURGER\ G^TvECXJLOai AND OBSTETRICS 



L IM>tm tht patholack pfcTMac7 

b bjote let nnclet, Ecaoeeii, Uood rca^ tad aemt. 


fpum. This k demooftrated b} the tmul 
pa t ient idth a sprain of the anile The fint 
symptoms are doe primarily to restriction of 
j^t mottOQ rather than pain At tlntea 
sotre pain U not w ea e n t uadi *e\'erii boors 
after the lojor) Tlni may be exrikined by 
the foQoirifig sqneoce As stated the first 
r espo ns e b musde spasm minlfested b> stiff 
DCM and deoeue in motion Dnnn{ Uus 
period there b probabl) a transietit vosocoib 
■iridkrtL As there U eoncomitaot in)ury to 
the blood ivseeb and nenT fibers In the area, a 
TSSocElatatloo then occurs. From the tlowinf 
of the blood stream In thb area, the Injory to 
the capQary walls, and the Increased osmotic 
pres sure fmultms from damaged tame crDs) 
first bvi^le wVma and tbra ^^-ioos svefflog 
of the part are noted. 

Wth the rilnkslly ^■iIIble edema, there 
must ibo be swelling of the damaged nerv'e 
gbera \TSsd walls, and moacolar and 0^ 
mentOQs fibers. Thb edema, combined with 
the staris of the blood stream, results in anoria 
of the involved tbsnei. Thb oombuutkia of 
factors Le. the muscle spasm and anoria, then 
results in a temporary vldoui cjrle with the 
musde spasm and asoria bringing about 
farther riccin damage edema, and other nn 
toward conditiooi. 

To interrupt thb cyde, two correctioDS must 
be the muscle spasm must be rdaied 

and the part most be adequate!) oergeoaled. 
Novocain b^ected Into the traumatized area 
parforms these funclkmi. By inhibiting the 


painfal impolscs, the tmrrwdmc rouh b (E- 
minahed mtisde spasm with resultant berrur 
InmoblHtyof thepart. With tl^ tctfcm of tie 
novocain on the bfood vesKb and aerre fiber*, 

there b a return of nonnil rtscular tcoas 
bnnging about improved drculatloo and trt 
ter oxyrostioo Thb impro v enK u t b tie 
dfrnln tfco and ctij-gmatkiQ phis the lacmad 
mnscular actM^ feads to resotptkn cf tie 
fdma flidd and extravasated uood, and a 
return to Dormil fonetkKu 

TECHXTQUE 

Before proceeding with the Injection, all pj 
tknts are rrammrd cfinlcally a^ rorntfnol- 
ogically The patient Is pfa^ in the recum- 
bnt p^doQ as advbed ^ GontIL Thb kA 
(n preventinj the ocotflocal attack of ijnccpe 
which ocr ni Tcd in about lo per cent d oer 
aerlea. Althou^ usually psyc^ la orl^ the 
treatnient ItscU b quite painful at dm and 
thb DO doubt contributes to the side r*c 
tkc Pab appean to be most prominent vhes 
those areas which Ue nrperfidai a* In the knee 
and wrist are injected To allay apprefaesdpa 
the patient b reasnred and the treatmest b 
expialDed, with emphais oo the freedem frvm 
pain srtuch wiD follow ihortl) The owt 
tetjder points in the lajtrred area are then Urn- 
dfied with finger pressurt The pofnt er 
points are marki^ with gentian vfcJrt sad lie 
skin prepared with tincture of merthiohtt « 
lodlDe Sterfflty must be icnqjulocily hhib- 
talned for the danger of Infection b ever frw- 
enL A wheal b then raised with r per cnil 
novocain at the points maiked with ratlin 
violet A j/4 inch si gauge needle b tho 
[ntroduced to the bone and a bcoat aP b 
searched for If a hentatema can be fouw, 
ami injected with the novocain an ewcDcut 
resale may be eapected. When oo benuft^ 
can be loated, the area in general b in& 
trated Immediately after the Injection, u* 
area b Gghtly raiaaaged lo aid fa dU ndw 
Active motkn of the part b then Imoted upoo 
At first the patient a hedtant, but as 
predates hb freedom from pain, be qulo^ 
co-operatca. The result b a relantioo « I* 
sujTOcndlag muscles, rehef of pain, and a 
return of normal function. If the I®® 
wived is a weight bearing or carrying joint- 
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SURGERY GYNECOLOGY AMD OBSTETRICS 


IS hour* liter injury but good resolu were 
■Iso noted In pebrats fir*t teen 2 to 3 dayi fol 
lowing trmmn* and treatment with atrappnig 
and rest. The remits m 73 per cent of the 
cases can be rUnlfted as ezocDent, with com- 
plete freedom from pain and full use of the 
inkle from the time of Injectioo Twenty four 
per cent had lE^ retldaal soreneti ana stiff 
ness for ie\TTal days bat not enough to prevent 
the performance of acti\T dut> About 5 per 
cent of these patients required a aecond mj« 
bon Two per cent continued to have pain 
and mast be claasIBed as poor In the s latter 
groups the probability b that iD the InvolvTd 
areas were not injected at the first treatment, 
for usuaDj on the pabent i return the tender 
ness was not foond at the point as 
originally infiltrated. In the usual pa 
dent received only one treatment, the amoont 
of novocain injected Into each area bemg 6 to 
8 cubic rrntunctera. We ha^ had no casca 
which showed aeparatkiD of the Infenor tlWo- 
fibolar Jomt as recently emphasUed by Out 
land 


Cass 4. Prlrsie 8 daring Mict.fit, JoDped 
from truck and fdt sadko terere pais in Us Wt 
tales when It was sharpty twisted, u walked wlih 

Biaiked Pntp arwl pals so ir tu 1 «rwt 

oftheJolaL Examhutkci ihned four pha tealeT 
Den errer the lateral Bfament at Iti fibukr InseTtkn 
X-rar esamhatloa wu neatire fer boce Injaiy 
The knee wet trapped and Iks t ppOed for 4 days 
with DO [npcoremeit. Ten enU ceotimetm <d 
I per cent DDmala was tho Injected Inlo ths tender 
area d the Ihoment with rerndtiat Imate’fiste and 


5. Prirate U Uted b« was drUBna and 
while nnmlng t doubt* time, be eddentaOy twisted 
Usrlfhtlmee. TUs was fotkmd by pain wbbli was 
aegrarated by e and a e . After daya, there wa# no 
InpruTcment and be reported t the hospital for 
treatment. EiamlaaOoo sberwed Emitatioo d mo- 
tfcn and threw pha texalerneas gtci tbe mecBal col 
lateral llgainent t the tfn w t k w r Into tbe tiUil con- 
dyle. There was no Hold Is the Joint and an 

.ray Cra was negative foe bone Injury Treatment 
cccristed In the Inhtoatlca erf 8 cubic centfaneier* d 
I per cent novocain into and about tbe tender area 
Twlnuaediate remit was Iowa ol pain stmI irtcreased 
ooULty Recerrery was nDemiaal 

Caai 6. Corporal P fefl In the kitchen whDe t 
tanpdng to catch platter ol rteaki ti»d struck Ua 
kf t anm 00 the floor lie entered Ih# clinic 4 hours 
with terete pain and ttiUneii In the knee Unt 
EiamiDation showed oUlteratioo of tbe nonnal eoo- 
toai d tb* Mat by Inereaso erf synorial flwid. N 


V - caRied tender soot cucld be found, asd tkrt wts 

no hnonnal meiJnty of tha Wat- X-ray mwbi 
tkw was negitire foe ben Injury ThlrtycnUecta- 

tj meters erf viaekl bloody ftaid was aiMiated tnra tW 

Jcrfntand cnUccestiinetencrf pacestameeah 
was Injected. A presnert bandage u api&d. Bt 
had no further sad walksd wltint dl£altT 
Two days talar the bandaga was ret a oie O tni be *ti 
•Un ble to walk without pain ec Bmp. TWrt are* 
rearm muUtloa erf tbe excels Jc^t Trw wttta 
after bjury Mat appearance and fvnetiaa war 
normaL 

Although mjuries to tbe knee Joint axe not 
asfrcqnent as those to the ankle In tfanefioc, 
we have used this treatment In 18 can. The 
tiblal coQatenl bgument was the site of tk 
lesioD mil cases, tbe fibnlir collateral Iga 
meet in the quadriceps tesdoD b 3 tad the 
pateUar hgament In i There arts t cm irf 
tnuimatic hemarthrosis thought to be doe to 
synovial liureratioti. An average of 10 cilic 
cenrimeten of novocam was used b tMi 
mnjp. Our results have been very encoang- 
mg eutbouah not as spectacular as b ssUe 

Juries. This would be expected, as bjuria erf 
tbe knee are usually nnre serious than tbew d 
the *riH» due priodpally to the ftruetml 
dlffenocrs b the two JouU Knee bjuiia 
frequently need more than one bJectbcL Ith 
DOt uncommon to find ijrauj of the ac^ 
coflateral Hgament bjected and reUeved, o*dr 
to have the patient return 14 heron later ftso- 
plaining of pam b the quadrfcrpi lend* 
where a tender point can be found just sb^ 
the patella. FoDowing the bjectioo of tin 
pobt, the patient usually mskrs an tmotul 
ful recovery In cases b which two or three ie- 
Jertioni are unsocceirful, we are bdlncd to 
feel that the cartilage b damaged cTcnth«^ 
the histOTV Is atypical. If there b eva lCTg w 
definite separation of tbe Ggament^tJ 
strated bj marked abnormal mobifity of thf 
Joint, tbe citrcmitj b placed b a plaster cifl 
following the bjection. These however are 
not considered minor bjorlci. If 
vial fluid b pre s ent, aspuatloo b peiforort 
As demonstrated b Case 6 tiaumsb: ^ 
vids of tl* knee Jobt without kcalued teodrt 
areas responds rapidly to sbiplc 
the blood and bjeetk® of 10 cnbfc cenomtoo 
of I per cent aovo ca b bto the synorisi uc 
Caix? Corporal H, wtifc wwl^ * 
racks buOding, feO Ifcin tbe rwrf U* 
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SimOER'i G'iTvECOLOC\ A^^) OBSTETRICS 


lUlfXAfiY 

In attempting to shorten the period of dia- 
abUlt) caused b> nuuor injuiirt the osaai 
comemtiNT treatment has been discarded In 
laA-or of QOTDcainItatioQ of the injured part 
The resnits aJ>d our crperiencei in the use of 
Uris drag in too consecutive minor injnrtet are 
pre sen ted. The p hyii o p athology of minor 
trauma and the change* produced In the lo 
Jectioa of noTocain are msaased. (W Iccb- 
nique Is erplaloed and z ray examination of 
the part before the Institution of treatment b 
ctiesKd 

The meat commonly treated injuries and 
also the roost respomhe to the thmpj ae« 
sprains of the anUe >>o mfectians or toxic 
reactions resulted from the ooeocain iojectioo 
Rarclj was more than the initial treatment 
with DO\’ocaki neceatary except in knee and 
back Iniories. If favorabie rtsolts are not 
obtained after 3 or 3 hlectuxis, further lojet 
tun IS not indlcsted Typfctl case histonea 
and a ttaiatical study are presented. 


COXCtCTOHf* 

Noiwaln properly used for miry? iojuna 
ii of definite value u a ihcrapenUc urevL 
Novocain Injection decreases the period ot(&- 
ahfllty adds greatly to the comfort of tie pa 
tJent and piermlts an earH retam to botojJ 
actfvitx 
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SURGCR\ C\’NECOLOG^ ^T) OBSTFTRICS 


recent one being a fudden aarlerabon or dc 
celeratfcin (Denn> Bro«n tnd Rvascfl) Molt 
(1916) mggetted that with the cotnprmfon of 
the cbwt hi a blast in air cerebral concuanon 
might be prodneed as a reiuJt of a w*\-c of 
pressure trastlicg along the blood cohunni of 
artenes and \-einj which enter the cranium 
thos ftflecling the cenlxal nerroas tyatem 
This theory hu appealed to Stewart RoneD 
and Con© (1941) and was anpported b\ king 
ar>d Carta (194)) aodolben and it was with 
the idea ol testing it that the wescnl experi 
ments were lindertaken, thouga iti>d> of the 
other eSccta 0! immcrrion blast was also a 
major aim. 

ItETHODS* 

In searching for a means of produemg 
waves of comprcaawn about the body without 
the liiConTenlace of e^pkohrs. It see to ed rca 
sooabie to set ap sraves b water rurrouitdlDg 
the expenmeotaJ animal In order to produce 
compftstioo wa\Ts In water an apparatus was 
coBitnicted whkh was pkcttemed after the 
following original experuoent that Dr Tohn 
Daniels, emeritus profetsor of phyiici at \ an 
derbOt Unh'mit} wu accostom^ to demoo- 
strate to his daiset, In his demoutratkici an 
iron U tobe was constructed with one end 
made of ^asa. It was fiQed snth water both 
ei>ds were left cqjen and in the end that was 
Dot glass a planm was pi seed. The tpplica 
tion of a sharp Dknr with a h a mm er to the 
plunger resoltri in ahattering the glass portion 
at the other end of the tnbe though the whole 
svstem was open to atmospheric pressure 

For the upenirtenls rep^ed hw a t lube 
j8 inches high (Fig, i) made of steel pipe 6 
inches in diameter was set uprighl in a rack 
and filled with water or aaUne A wooden 
plunger with a diameter approrimatch 
Inch lets tW the inside diameter of the tube 
with a ahocldcr that would twrvent the 
plunger from being dn\To entirely into the 
tube was placed In the water filled pipe to that 
it floated with iu shoulder i centimeter atxn-e 
the top of the pipe AbervT this end of the pipe 
two vertical ited srlres srtre stretched to act 
ts guides for a rack canyhig a fallmg weight 

qv IS* ^ 


A tripping dm-ice allowed tlw rad to be rt 
leased at any dutance desued up to s lurtm 
above the plunger cighU ran^ froa 4J5 
grains to 7700 grams were used. 

To operate the appaxattii an tmrul an 
placed in the water in the open eid of tla 
U tube with the plunger floating In the odn 
cod When read) aknownwcii^twtsdrciipri 
onto the floating plunger from the he^ 
•elected As a rifle animals were eodowd ia 
aanugiv fitting tubtdarcageofbardwtrcdotli 
iixm EDoh; so that ail could be placed k 
comparable podtsom. Such a cage fadbuied 
the Wndling of the unanesthctlad 
With the apparatus cxpcTimeiits hare ben 
coadactfd on ns rats 31 mice to! 8 nn. 
Of these jp rats and tfl S cats were nodfr 
nembutal anesthesia the imuinlng rati snl 
all mice were unanesthetittd. Two mice rat 
submerged In a can of giiTerinc which su 
fuspendrf in the water fiOed pipe Qcctxo- 
enctphaJogrami (with records of heart rstf 
and respiration) were taieo on 8 raU aad the 
8 cata. 

uaci-n 

When a wmgbt of nIBdent slae wasdre^^ 
from an adequate hdght tnlmsh were 
within a few minutes as the result of exponn 
toonehnpact. With lighter Lmputs anlnuii 
servitTd the blow for Imger perwi cr recor 
ered completei) Immediatdj foDowing » 
lethal impact the heart was qmdJy but tap' 
porarflv slowed to half or less than half lU 
original rate Breathing was stopped for * 
period of a few lecoods to more than a morale 
and respuntory raorements if temporarily 
cstabhjhed were usuaflr labored and ifT'a'’ 
enlly iDcfTcctaal for respiratwa and sere 
final]} accompanied by ixjsc bleed Carh 
■Igna of the effects of the iotra-«lveolar pJ 
mooar} beroorrhage could be detected with » 
stethoscope Faflmg respiratiem wus acom- 
ponied b} a faffing heart If the vagus nenes 
nid been cut respirator) movnueno w 
tlnoed after a blow without Intcrrupti* (W 
snth aocDC slight sharing) until stofgied 
the death of the animal After sectiem ^t^ 
vagi the heart rate sras slowed at first 
abmt 10 per cent of Its rate and the n imp * 

BTT-iiJiCiKrir 
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speed up but become slower as the animal’s 
lungs filled and death approached Though an 
ammal might run or walk normally just after 
the blow it soon became ataxic and incoordi- 
nate and died Death usually occurred m 2 or 
3 rmnutes, but was delayed in some animals 
for longer periods Although occasional am- 
mals showed loss of corneal reflexes, ataxia and 
mcoordmation immediately after the blow, it 
was exceptional that any of these signs sug- 
gestive of direct and immediate mvolvement 
of the central nervous system occurred They 
did, however, occur later as anoxerma fol- 
lowed the difficulties of respiration Electro- 
encephalograms have so far failed to confirm 
evidences of concussion at the time of the im- 
pact The results of this and associated 
studies on the electroencephalogram m con- 
cussion will appear m another report 

Fmdmgs at autopsy were constant m ani- 
mals dymg shortly after an exposure to one 
impact, the most conspicuous bemg massive 
pulmonary hemorrhage The lungs were as 
firm to the touch as hver and were deep red 
over most portions and throughout the lobes, 
though the apices were usually spared or were 
less hemorrhagic than the rest of the lungs, 
and if the hemorrhage was not maximal the 
bases were spared (Figs 2, 3, 4) It was excep- 
tional to find blood m the pleural cavity The 
animals evidently bled to death in their own 
lungs and as a result there was httle blood on 
the systemic side of the circulation The 
weight of the lungs at autopsy of animals with 
massive hemorrhage was four or five tunes 
that of a normal animal Cutting the tissues 
of the body wall of such animals resulted m no 
bleedmg, and the entue ammal was pale 
Even the abdommal viscera bled but httle on 
cutting There was no consistent engorge- 
ment of abdommal vems 
The mtestmal tract, which was also the site 
of senous damage, showed scattered bruised, 
hemorrhagic areas m the cecum, colon, rec- 
tum, stomach, and small mtestme The cecum, 
lower ileum, and stomach were the regions 
most frequently affected but the number and 
seventy of these lesions varied from animal to 
animal and were not as constant as the dam- 
age to lungs In addition there were occasional 
punctate ruptures of the stomach or mtes- 



Fig I Diagram of the D pipe apparatus used in pro- 
ducing the impacts descnbed in the text The rat is 
represented as being in the uire meshed cage and this m 
the water filled can The weight u as released automatically 
while being drami up when the “trip” struck a rod set at 
the proper distance above the wooden float. 

tmes, allowing the escape of blood and mtes- 
tmal contents into the pentoneal cavity 
There was also m some animals hemorrhage 
into the lumen of the stomach and mtestme 
without rupture of the serous coat 
Thesohd viscera, hver, spleen, and kidneys, 
very rarely showed damage and the bladder 
was not visibly mjured whether it was more 
or less distended at the tune of the blow 
The reproductive system showed no gross 
lesions and neither the pregnant uterus nor its 
contents m one animal was visibly damaged 
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The bnloi tad ipinal cordi thcrrcd do evl- time of the Impact ihowcd the typical 
<toce of CTOis hemorrhtge or dtnuje Sec For otmpie If the • ctodal end ns 

tionj tboe ttnicturet tre bong pnrptred immened op as ftr « the dUphraira, the 
fof^ttn dy T he mosd es body w-aDf, and *kd t)'plcal abdominal trauma resdtei bot tl* 
etw framewort were apparently uninjured. lunn were roared If the animal waamuDerwl 

Although there wa* no lax^ amount of to Uk middle 0! the tl»rae, the upper part of 
water aurging in the pipe at the time of the the longi were spared wten an Impact was 
fanpact, it was thcraght pombic that this applied that was lethal to the fdly Immened 
might pUv a part m the infur> To avoid the animal It Is of significance that soch Inarm 
edectsof such surges a th) can open at the top pletelylmmoaedtiilmalididDotdklmmedl- 
wai almost fiDed with water and su^iended by atdy from the blow if a suffideot amoont of 
a damp m the end of the U jdpe 10 that Its the long escaped trauma and bereorrhage. 
water level was about the amt u the water 6 The lUte of Inflatkm of the lungs. Dam 
level In the pipe roTToanding it (Fig 1) The age was grtater to folly Inflated lungs than to 
apcrimentsl animals srere then plaad In the deflated uings. An animals life could be saved 
water In the cm, and were thus protected by its lungs in a of deflation 

from large m ov e meot of water In the pipe, with the aid of an fatratracheal cannula at tl» 
The eflects upon the anlrTflt were to Hm» of an otherwise Impact. 

those pla ced olrectly in the pipe, although the 7 The pr e s cp c e of protective coverings, 
can appeared to a slight protection from W rapping a rat In a cortEfe preserver (3 nun, 
the eflects of a given Impact. m thldai») or a sponge rubber one (5 mm. 

After the first few expertmenU were per thick) resulted In saving the rtgkmj covered 
formed It was observed that the eflects srere from much of the eflect of an othnwhe fsUl 


not always the same on suooeMive ammals 
with the same Impact (tame weight and 
hdg^ of fill) By repeated tesdog tltf follow 
bg were found to tflect the resultsof Impact 

I Tbe sbe of the fall mg weight The 
greater tla: wdght from a given baght, tbe 
greater the damage to tnimilt of the same 
fbe (Figs 3 and 4) 

1 Tbe bel^ the falling weiAt dropped- 
The greater tbe height a given wright dropped 
the greater the damige to animals of the same 
sbe (Figs. 3 and 3) 

3 of the ■ntrnA] Hie larger the am 
m «1 the leas the eflect for a given Impact, A 
wmght (43SO gni,) that caiaed the death of a 
30 gram mouse when falling 40 centimelers 
had to fin I 5 meters to kill a 300 gram rat, 
and +,5 to S nietets to kill a a kilogram caL 
A wtl^ (1800 gm.) droppuig 1 5 meters 
killed a rat weighing 175 grams but had to fall 
5 meters to kill a rat aching *60 grams. 

4 Position of the anlmiL If an animal was 
allowed to hunch itself up In the water as a rat 
does In swimming it was not as seriously 

as If It was stretched out In its wire 

cage with an sides equally exposed, 

c Amount of robmcTsion- Only that part 
of the ■nlmsl below the water level st the 


blow 

8 Tbe presence of air In viscera or tisnet 
pr wfiipitw d to diBuge in area. For 
eximple alter Injecting air subcutaneously and 
aDoving It to spread about In nail bubbles, 
exposure of the animal to Immersiou hopoct 
resulted In hemorrhage b the ngioQ of rab- 
cutaneous empb>'scma and not b other subco* 
taneoui areai. Uhen by laparotonij a seg 
ment of btcstbe was brf ofl and fill ed a ith 
air It showed marked hnusung and hcTnorrhago 
after an Impact to the snlmal while neighbor 
bg collapaed legmeoU of got were spared. 
The pr esen ce of bolaled gat bubbles m the 
btestloe was apparently to explsnatloa for 
the locahiitioo of damage, ilhra niptu re o f 
tbe gut bad occurred gas bobbles b to peri- 
toueal cavity have been obeerved at lutops) 

Since ev^iaice of cerebral cDoconioa was 
rare b tbi-^e ea perimenti a few attempts were 
to produce It by immersing a part or ^ 
of the bead of the animal b to water si to 
timeofayow CoocnsiKai was not produced 
by blows withb tbe limit of to apparatns 
upon to intact head 0/ rats or cals or 
two cats with a half square ernthneter of to 
cahrariam temoved (b one over the « 

the cerebrum and b ooe omi to cercbeUum) 
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Fig 2 Bases (left) and dorsal aspect (right) of lungs of an unanesthetized rat sub 
jected to an impact while submerged to the neck m water Ratweighed 180 grams, 
faUing weight 1800 grams, height of fall, 3 meters Scattered small hemorrhages 
visible on bases More marked hemorrhage on dorsal midportion of lungs The 
ammal survived but was killed 30 minutes after the impact was applied 



Fig 3 Bases (left) and dorsal aspect (nght) of lungs of an unanesthetized rat sub 
jected to an impact w hile submerged to neck Rat w eighed 1 80 grams, falling w eight, 
1800 grams, height of fall, 4 meters Note the greater hemorrhage on both sur 
faces as compared wnth Figure 2 The apices were spared but are not shown in the 
picture Note also spanng of the lower margins postenorly The ammal bled at the 
nose but did not die immediately It was killed 10 minutes after the blow 


m water w'as noted also m the recent sym- 
posium m the Naval Medical Bulleltn 

The experiments by Williams (1942) on 
animals m the sea in the neighborhood of 
depth charges gave results strikingly similar 
to the ones reported here An interesting dif- 
ference in results, how ever, is w'orth notice In 
the case of 2 of Williams’ dogs exposed to the 
blast, I was protected bj^ a rubber jacket over 
Its abdomen, the other bj a similar jacket over 
Its chest The damage to the lungs w’as de- 


scribed and pictured as greater m the animal 
wnth its chest covered than m the one wnth its 
abdomen covered The explanation suggested 
was that the pressure xna abdomen and dia- 
phragm W'as effectivel} greater than that 
through the chest wall It seems likely from 
our experiments that since these dogs were 
swimming some differences m posture or the 
effectiveness of the cox ermg, or in the stage of 
respiration, or m the content of gas in the 
intestinal tracts at the time of the explosion 
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Tif 4. Bua (fefO md dirmJ fann erf »■ •**Be<ihrtI«d nt ab- 

to u br^^rt fa£h RfanKrfnl u Uk *«k, Eii ecM So r»»», 

^ 4 mcrni OtiOTTTT tb* fTi«t« hcwwrlaif frm 

"rto dibL Note (be erf tbi nidporlioo erf tbe bM 4Ad t^t 

mere beaonlace o ceum i l h tbo right kq thu te the Mu The i-t-oi bM t 
the Mn itid Aed edut* c/to^ the — 


wu the tipUnition ot the eppamit rc\Tn*l 
of the eipected re*ult 'ITaAtpretture/romtl* 
tbekKoeo oa the loagt u not u dguihcAxxt a 
ciug of lung cUflUge u the lateral preatore on 
the thorax h indicated bj the fact that the 
portion of the longi In the rat otTr the 
of the diaphragm (espedallj the axyeos lobe 
oi the nght long) waa commoolt falrtv free of 
damage after a lethal bbw Thh b farther 
wrppxted by the recalu of partial nbtnenloQ 
rrlWre the damage appeaiW ool) In those 
part* near or below the wutcr IcntI Cameron 
Short and V> akdy noted in UHIlanu anlmaJa 
that •extre hemorrhage was much more fre 
quent in the right long than In the left, ao 
observatxn wbth was often true In nhaiaT] 
m«l puhiwtiarj hemorrhage in our rata. The 
expfanatioD for thb u not obiioua 
That ce re b r a l concuuion was not the com- 
mon rcfult of these exp eriment* I* mteretting 
Perhapi greater Impai^ mJrtt haie prodoc^ 
concussion regularly but unce aidmal* died 
within a few minutca from pulmonary bemor 
rhage with the Impacta o*^ the problem of 
the InfloencB of cerebral concuiakin become* 
of minor importance in terms of wrvivaL 
The Imtantancoci* death* of pieople njbject 
ed to blast ma\ be as suggested b} Mott, the 
result of a fuddcnl) applied compressivT wa\T 
that I* transmitted by wm> of the Uaiue* to the 
cerebrospinal floid ail central ctervou* tjatem 


reaulting In iwtantaneoui arrest of the fane 
tioB of the cardttc and reapiratorv center* 
Wllharos and ha aaeoaatea had some animab 
killed withoQt marted pulmooar) bemorrluge 
and these ma> ha\e been Initintaneou* 
deaths Under such rondltioa* the trauma to 
the lunp may hava bees present bat the tod 
den stoppage of blood how and rnfaratorr 
mo\'«inexiU could haie been the reason for the 
small amount of hensinhage Dcnn> Brown 
and Russell (1940) state that concussfon is 
potentially fatal without macroscopic lesioos 
of the brain stem- Hooker from obsentUons 
OD snimsls in his experiments not Immedutcli 
killfd, states that whatcirr Injary to the 
DCTN'oui svitem was caused br tJr coocusiio 
It did not destroy the functloaal actinti of 
medoUarv centera. He obsefird that wfht 
•rwt bearing were present ui the Dnancstlic 
turd animal* after exposure and m tD am 
mnU the resjaratlofl craUnoed, ahiic in the 
ancttbeliicd ooes the corneal reflex was x-en 
activT until just before death. He pointed out 
howeN-er that these observations do not ex 
dude a functional disturbance in the med I 
lao center*, espedaHv those dealing w th 
heart rale and vajcular tone 
Hamhn (JWj) <fi»cas»ed the wrurologKal 
ob*ervalions on the patients consulcred in the 
\«y BuIlrUt ijmposiuin rescued after expo- 
rare to immersion blast He suggested that a 
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blast wave of sufficient magnitude may be 
transmitted to the spmal canal and then to 
the cranial cavity, setting up a force through 
the spinal fluid, and possibly the central nerv- 
ous S3'stem itself, which might be analogous to 
the phenomenon of cerebral acceleration that 
follows a sohd blow to the head He states, 
however, that the brief unconsciousness after 
immersion blast which occurred m manj" of his 
patients was probably more often caused bj"^ a 
rapid shift m the vascular reservoirs of the 
great vessels producing transient ischemia of 
the bram rather than concussion Effects 
from compressive waves of longer duration 
maj' result m neurological symptoms even if 
the more rapid ones do not The case of 
crushing and compression of the chest de- 
scribed bj' King and Curtis was of the sort 
allowmg time for transmission of fluid pressure 
to the cranial cavity 

Recogmtion of concussion is not always 
easy Climcally it is described simply as loss 
of consciousness following trauma, with recov- 
ery and no accompanjnng pathology Experi- 
mentally since the state of consciousness in an 
anesthetized animal is an impossible criterion 
other standards must be set Denny-Brown 
and Russell (1941) have described concussion 
produced by blows on the head as an immedi- 
ate but transitory paralysis of all bulbar reflex 
mechanisms they examined, accompanied by 
an original “start reflex,” bradycardia vnth a 
respiratory pause, and fall m blood pressure, 
various motor effects, and a transient nse m 
blood pressure The last is said to be related 
to the phase of traumatic paralj'sis and may 
obscure the fall m blood pressure just men- 
tioned It has been observed in the present 
experiments that the heart rate markedly 
slows immediately following a heavy impact, 
though It may increase with a light one Only 
slight slowing of the heart occurs if the vagus 
nerves have been previously cut The respira- 
tion IS inhibited at the time of a heavy 
impact unless the vagus nerves have been 
severed After an interval (a few seconds to 
more than a nunute) respiratory movements 
begin again, and the ammal may survive 
Efficiency of respiration and survival seem to 
be correlated with the amount of pulmonary 
hemorrhage 


The effect of previous sectioning of the vagus 
nerves on the cardiac and respiratory rates 
after the impact suggests that the variations 
m these rates ma}" be due to afferent impulses 
over the vagus nerves rather than concussion 
of the central nervous system The rmid 
slowing of the heart that occurs after section 
of the vagi could be due to the effects of the 
alteration in the filling of various heart cham- 
bers and vascular channels secondarv to the 
changes m blood flow through tlie traumatized 
lungs Inhibition of accelerator nerves to the 
heart may be involved 

While some of the phenomena of concussion 
have been observed m our experiments at the 
time of the impact, especially the respiratory 
disturbance and slowing of the heart, the un- 
anesthetized animals which had received a 
lethal blow were obviously not suffering from 
concussion in the first nunute or so afterward 
It IS true the ammals later showed loss of 
awareness and of reflexes, but this was appar- 
ently associated with the marked respiratory 
distress and internal hemorrhage As death 
approached, the color faded from the eyes and 
exposed mucous membranes of the rats, while 
the gasping respiratory movements were obvi- 
ousl}' ineffectual 

The influence of air m lungs and hollow vis- 
cera, and in subcutaneous regions (previously 
injected) is apparent from the account of the 
experiments In this connection WiUiams 
states from observations on animals in water 
near depth charges (p 42) “When the pressure 
wave impinges on the body there will be no 
reflection, but the pulse will be transmitted 
through the tissues without displacement, just 
as if the body were so much water However, 
when the transmitted pulse encounters an air 
cavity m the body, e g , the lung, the 
static wave of pressure will change into a wave 
of kinetic energj'- m the layers of tissue hnmg 
that cavity and a disruptive effect will occur ” 

The absence of damage m various body tis- 
sues, the bram, the sohd viscera, and the 
water filled bladder of our ammals is thus 
understandable The amount of pressure nec- 
essary to cause disruption of tissue with air on 
one side of it is obviously not sufficient to 
injure seriously tissues which may be consid- 
ered as completely permeated with water 
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Our nnim i lt did not lose refleiei in the 
arcu exposed to Impact » even the penpbera] 
ner\'c* iJ>d ending* most be able to srithatand 
these pcessum. That conciuoon of peripheral 
nei^T fiber* ii podHc with an air blast was 
shown by Krems Schoepfie and Erlanger 
(i(>43) IVrhap* the animals and people who 
ha\T suffered instantaneous death were aub- 
iceted to much higher Impacts. It is of course 
known that the application of local blow* to 
the bod> have resulted m sadden death with- 
out demonstrable pathology but other cauaca 
than concusaioa may ap^ here. Perbapa 
cerebral concuarion Is more Ukelj to be seen 
when the head b exposed to an excessive blast 
from which the body Is ao protected that pul- 
monary hemorrhage Is avoided. Concuttlon 
which foflowi a blow to the bead from a ^mg 
object or from the Individual ■ bead striking 
aamethlng solid as the resalt of a blast Is a 
different matter Scott (1940) has recorded 
sudden Increase of mtracnnial prewire to 
heights tbovt ■^wtobc blood pressure In dogs 
wbra unconsoousoess foUow^ a blow- to 
twid. 

In man the effects of ooolethil blasts on the 
nervous system have been l Utased as coniiib- 
uting to the varuus oeurosei of war (Mott. 
1916 Carver 1919) Ruaefl {19+s) state* 
tha t in dvihan the Inddence of poet 
concuwkinal sj-mptoms b lower than geoeraIl\ 
rcahaed and the duration of disabOit) surprb 
ingly ahrut It was true In our experiments 
that ■nimals c:q 309 ed to impacts wnich were 
not fatal m the first few hours tended to 
recDier rapdly 

SUimAiT AJTO COVCLUSIOSS 

I A EKtbod IS described for subjecting 
inimab to shock wave* m water by dropping 
a weight on a fLiating plunger 'The tnrthod 
tHow* contmuous ooacrvatkffi of a nh oi b 
throughout the experiment- Submerged anl 


mab exposed to an adequate Impact In the 
apparatus died srlthin a fewnunute*. 

j The effects of the impacts produced In 
these eipenmcnts were shnOar to tbostc de 
senbed m the literature as retultinf in nearb\ 
anlmab and man from the detonation of ex 
plosIxT* In water and m air 

3 Pulfoonaiy damage with marked hernor 
rbage Into the lung* was the cause of immedi 
ale death In the animals In these CT p c i Imcnts. 

4 Abdominal Injury was l*rgel\ confined to 
the gas-con tabling portKms of boflow organs, 
with hemorrhige In the waffs and lumma and 
occasional perforatioo 

5 The following factors modified the re 
snlta fbe of the falling weight and the height 
it dropped sixe and petition of the animal the 
amount of eubmemon, the state of infiatxm of 
the longs the qnantitx and petition of pcotec 
live cox-erlngv the presence of air ui vaccra or 
tissue*. 

6 Cerebral coDoiaTOD was not the common 
result trom the impacts tued m these ex peri 
menta. The animals died of other camea. 
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OSTEOGENIC SARCOMA 

I A Modified Nomenclature and a Review of Ii8 Five Year Cures 

IAN MACDONALD, M D , and JOHN W BUDD, M D , Lieutenant Commander, M C , U S N R , 

Los Angeles, California 


T he organization m 1921 of the Reg- 
istry of Bone Sarcoma, by the late 
Dr Ernest Amorj^ Codman, was the 
beginning of a co-operative group 
eSort in the study of a complev group of neo- 
plasms There was extant a large mass of 
information, clinical and pathological, con- 
cerning bone sarcoma but the individual blocks 
of knowlege failed to fall into place largely 
because there existed no accepted “blueprint” 
of nomenclature, no established concepts as to 
the histogenesis and natural history of tumors 
of bone Organized under the aegis of the 
Amencan College of Surgeons and maintained 
as a research problem by that organization 
since 1922, there are now some 2,400 cases in 
the Registrar The signal achievement of the 
Registry has been in the review and analysis of 
pertinent material from this large number of 
bone tumors by a committee composed largely 
of pathologists and surgical pathologists, a 
method of attack which has now been emu- 
lated m the study and clanfication of other 
groups of neoplasms The success which has 
attended this co-operative eSort is aptly illus- 
trated by the contrast between the nomencla- 
ture of bone tumors first adopted in 1923 
and the last revision published for the com- 
mittee by Ewing m 1939, parts of which are 
shown respectively in Tables I and II Some 
sort of order has thus been brought out of 
termmological chaos as the criteria of different 
bone tumors have been recognized and their 
histogenesis to some extent established 
The whole field of tumors of bone never- 
theless still offers many unexplored areas, and 
ideas concerning sarcomas of bone are consid- 
erably more fluid than in most other divisions 
of oncology Ferguson, for example, recently 
has questioned even so estabhshed a principle 
as early amputation The Registry material 

From the University ot Southern California School of Mediane 


constitutes an orderly, documented mass of 
information of unparalleled value in the inves- 
tigation of bone sarcoma This study is based 
on material from this source, and is confined 
to those malignant tumors arising in the con- 
nective tissue elements of bone, the “osteo- 
genic” sarcomas 

The revised classification of 1939 placed the 
bone tumors of connective tissue origin into 
two groups, the osteogenic series and the 
chondroma series The osteogenic senes as 
classified by Eiving included those neoplasms 
that form bone as well as those which histolog- 
ically were strictly fibrosarcoma, while the 
chondroma series had been spht off from the 
general group of osteogemc sarcoma as a 
separate entity In 1941 the Registry of Bone 
Sarcoma reported 1,022 registered cases of 
“osteogenic” sarcoma Of this number 654 
had been treated 5 years or more prior to 1941 
and only 97, or 14 8 per cent, were accepted as 
five year cures One hundred fifteen instances 
of chondrosarcoma, with 21 five year cures 
(11 per cent) had been found in the material, 
with other examples of chondrosarcoma un- 
doubtedly remairang unidentified ivithout a 
complete survey of the entire collection 

This group of 1 18 five year cures of a highly 
lethal type of neoplasm offered a challenge to 
a critical review of their clinical and micro- 
scopic features and of the therapeutic methods 
by which they had been treated It was antic- 
ipated that differences might be found m a 
comparison of the cases of patients cured with 
an equal series of cases of uncured patients 
to be unselected except for comparable re- 
gional incidence Through the co-operation of 
the Registry it has been possible to study the 
case histones, roentgenograms, and micro- 
scopic slides of the entire cured group, but the 
present emergency has interrupted the stud}' 
with only 47 fatal cases reviewed 



414 


SURGERY G\'\ECOIjOG\ AND OBSTEHTllCS 

t- Otteefrric tnm 
Bodrn 

I. Lnxtini* 


c. CVadnu 

d. Fibnnk 
Uafizimt 

t. TmtcciJc types 

sod mt^J cr Vi fsl 

Sclotatef 



b. Co^ncBtbteil 


ft) Poiwtrm. 

^ rsTDfUmJ, r»p<«t« 

CWod/nsmea 
t. MynsTccKos 


Dunnmhe renew of the ti8 ceuet of cure* 
it bccaroc e\-ldeQt that few of tb?*e tumor* 
preaeoted the mJat»crac criteru of booe 
producing ttreomta. Thjrt> »emi (ji pet 
cent) are tinnon charactemed by a ipfndle 
cell morphologj with a fihroblutk type of 
ftroma. Flflj m (46 per cent) [ooaropmloo 
belong to the newfv created cboodroma »ene* 
and only 14 (13 per cent) can be called true 
booe pTWodfig urcomaa. In oolr 4 ioatancea 
the tomor tlam aaffident ddrerentiatloo to 
ward more than ooe tvpe of usue to jaatJh 
compoond oamet Six caae* itudled are 
rega r ded aa not belonging In this Krfea of 
ttmwn. 

Tbesefindiafl are In sharp contrast lotboee 
of the nneured group \3 far as the analj-ris 
had been carried onJv 1 5 per cent of the latter 
grotro ha%T a fibroblastic strodare whDe 
cardiage and booe forming pro perti es are 
foood with eqoal freqococj in the remaining 
SSper cent 

Slrxe the histological structure obaened In 
the majont} of Kctioas studied seems to con 
iist pcedocmnantly of one of the three fimda 
rrental types of cooDcctbe tisfoes this offer* 
the ny»t logical basis for a classification of the 
primary malignant turoors of osseous tissue 
More thsn a decade ago Phemister outDned 
dhucaJ roentgcDOrraphic, and histological 
criteria of cartOagiDOus tiunor* sufBckntly 
dtstliicti\-c to merit recognidon of cbon- 
drosarcoma as a speaal tw of bone tomor 
We propow to ascrw dlnlral and microscopic 
features arwi a numerical auportaocc to fibro- 
bltsbc tniDon which should Justify their 
Indusioa as a group of neoplasms cooiparabJe 
m sigDlficirve to the cbondroblastrc tumors. 


There Is need for a ipcdfic term for the deilg 
nation of the third oc bone produdng roember 
of the triad 0/ connectlre tissue tomon arising 
in hone since the term osteogenic la prop- 
crl\ interpreted u Implnireonl} ongioating 
In booe and not fpcdficanV forming booe 
For this purpose the term otteo*arcorat 
formerij emoteyed b\ ifaDory Ewmg and 
other* seems l&eacapahle 
Based on these coraideTalioni, the fotlowing 
modifieddsislficatlop of naJigDant conoecthe 
tissue tumors of bone b therefore proposed 
with their benign counlerparts induoed. 

XI4I rarw Bm/a 

OOnfsJe OU/dWToM )CMcriaauc Oarau 
wna b Cbtnlnmrcaaa [ amnu Cbadiraca 
FibceM/rwai J 

The designation of lubrarietKS of ostrosar 
coma baaed on patbologkiU anatomv appear 
log in Table II aia\ be Ibted under (a) but 
ihbpnman diiTsion adhere* more ngklJi t a 
pattern of tistogencscs. 

The tenn osteonreoma m here l 

indude onJjr those neopfasnu in ahich an 
oalcoraucold matni b bcinp foruied \ fibnJ 
lar or mucoid substance ma\ be e ndent i 
msn\ areas but 1 search of well pfescr\Td and 
areas of tumor re\Tal anaitaroosinn 
trabeculae of a dense homogeocoo*, formed 
stroma which trap the adjacent celli in the 
ground labstance 

Chondrosarcoma indudev the group of neo 
plasms charactemed b\ a f rmed Inwl rw 
stroma. The cell morpholop b highli %-anable 
but usoalh is round or oval where the main 
b solid In the frequent areas of muconJ 
change stcUatc and spindle forms are usuaDi 
oli»er%Td IntcrccOuJar substance miN lie 
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TABLE in RELATnn; INCrDENCE OF 

TYPES OF OSTEOGENIC SARCOMA 



5 >ear cures 

Uncurcd 


No 

% 

1 

No 

% 

Osleosarcointt 

U 

” 8 


40 

Chondrosarcoma 

56 

47 5 

IQ 

40 

Fibrosarcoma 

37 

31 4 

7 

*5 

Complex sarcomas 

4 


X 1 


Not diagnosed 

I 


I 


N onosteo genic 

6 




Total 

1 iiS 1 

47 



noted only in islands in which the cells are 
more or less evenly distributed through a 
glass}" matnv There is a marked tendency 
toward calcification and in some tumors, due 
to necrosis, only the calaum deposits remain 
in large areas of the tumor 

The osseous fibrosarcomas are fundamen- 
tally similar to fibrosarcoma primary elsewhere 
in the body They are characterized by a 
stellate or spindle cell morphologi' with wav}" 
bundles of collagen fibers criss-crossed or inter- 
twined Retrograde changes are ver} promi- 
nent with hyahnization, mucoid degeneration, 
and calcification of frequent occurrence Sec- 
ondary bone formation is to be found in 
hyahnized or calcified stroma, and occasion- 
ally sufficient osteogenesis is encountered to 
justify the diagnosis of ossifying fibrosarcoma 
This feature is observed as frequently in 
fibrosarcomas of soft tissue as in those of 
osseous ongin In practically all of the fibro- 
sarcomas studied the evidence offered by 
roentgenograms and gross anatomical descrip- 
tions IS such as clearly to indicate their origin 
in bone Thus they are not related to the 
spunous pretenders to osteogenic status, paros- 
teal and capsular sarcomas, nor were any of 
them associated with neurofibrosarcomatosis 
In one instance fibrosarcoma had developed in 
Paget’s disease Some of these tumors seem to 
have been medullary in origin, others perios- 
teal, but we beheve that many also originate 
m cortical bone 

In rapidly growing bone sarcoma the cells 
may be so immature that no connective tissue 
IS observed, and the tumor is therefore indif- 
ferent In the majority of cases, however. 


TABLE rv CLINICAL FEATURES IN 3 

TYPES OF OSTEOGENIC SARCOMA 



Osteo- 

sarcoma 

Chondro 

sarcoma 

Fibro- 

sarcoma 


5 yr 

, Un 
cured 

S >T 

Un 

cured 

5 yr 

Un 

cured 

A\ erogc elapsed time in 
months from onset to 
amputation I 

11 4 

6 0 

8 6 1 

g 0 

18 0 

II 0 

% in which biops> done 

SO 

31 

59 4 

53 

64 8 

* 

% Irradiated 

42 

S2 

46 

52 

S6 7 

* 

% In which tendency to 
encapsulation observ ed 

33 

0 

57 0 

1 

0 1 

73 1 

* 


♦Inadequate matenal 


sufficient evidence of functional differentiation 
can be found to warrant classification in one of 
the three groups The functional differentia- 
tion IS usually predormnantly of one t}qie, and 
in only a small percentage of the tumors is a 
diagnosis of a mixed pattern deemed necessary 
Some of the more anaplastic chondrosarcomas 
in which cartilage is lacking offer considerable 
difficulty, and are recognized by the unusual 
epithelioid or polyhedral cell morphology men- 
tioned by Ewing 

The relative frequency of the three forms of 
osteogenic sarcoma is summarized in Table 
III The incidence of osteosarcoma and of 
fibrosarcoma in the cured and uncured groups 
IS so inversely proportional as to confirm the 
known extraordinary degree of malignancy of 
true bone producing sarcomas (osteosarcoma) 
Although chondrosarcomas account for the 
largest single number of cured cases, they 
occur in equal incidence with osteosarcoma in 
the smaller series of uncured patients As the 
extreme variation in microscopic structure 
would suggest, chondrosarcomas may range 
from a well differentiated tumor of debatable 
malignancy to a highly anaplastic, osteolyzing 
neoplasm Fibrosarcoma is the least malig- 
nant member of the triad, a tumor of slow or 
even indolent growth generally late in its 
metastases Some of them resemble certain 
fibrosarcomas of soft tissues in this latter 
respect 

The amount of matrix formed by any of the 
three tumors seems unimportant as a prognos- 
tic feature The ability of the host to accom- 
plish some degree of encapsulation of an osteo- 
genic sarcoma must be regarded as a most 
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Fig 4 Chondrosarcoma shoning 
immature cartilage BSR No 537 
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Fig 7 Fibrosarcoma of bone show 
ing an edematous area B S R. No 
1108 
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favorable progncutfcittdlcitkHU TIk material 
avtflabie did not pcrimt an evaluation of iWa 
feature in many of the caae*. but the rwulU 
as shown In Table R indicate that encapiu 
latlon Is a factor of eitraordman importance 

CT.TKTCAL TE^TUIES 

In Tabic I\ are also shown aewfai features 
of cb n i ca l interest There is an apparent 
paradox m the fact that the mean period of 
dcU} from the onset of svmntomi to the oroe 
of treatment is corrsbierBbJj greater In the 
cured than in the urvoned cues of osteosar 
coma and fibrosarcoma. Ferguson has noted 
this fact elaewherc and assutned that osteo- 
gemc sarcomas ha\e cj'dic periods of active 
fiowlh and relative regrcKWo as a part of 
their natural histor) and that the favorable 
titne for ampatation is later in the disease 
dimnz a pcr>^ of Icaacned actWtv \\t prefer 
to b«>e\e that the explanation Qes In the 
inherent charactenstlcs of the rranor the 
)ugfal\ znallgaint bone sarcomas eihfbitlog a 
more agjfressive pattern of growth with esjit 
symptoms eariv treatment and eati) Eoetas- 
tases. The less rapidly grosnng Cnmors or 
tbo« in which the protectixT reaction of the 
boat b more intense faB to onle rn(BoeBU> 
dlitreasmg symptoms untQ a later stage of the 
disease One of us has demonstrated ao analo- 
gous situation in mammai^ cardRoma. WliDe 
earl) trealroent must aave certain pabents it 
ma) be assumed that curabihly depends more 
upon natural selection than on an\ other 
tingle factor In this reflect cbondrosaironia 
occupies a median potilion, the cured and 
uDcured patients hax-ing come to treatment 
after practKally tdentlcal penods of time 

The potsfWe dangers of biopm In booe 
Baicomas arc oot Ntrified bv the iodticoce In 
which thb cneasurc was empkn ed in the two 
groups of patients It is ooteworthx that in a 
consdcrablc number of the cured group the 
tumors had suffered much graier snipcal 
assaults th«n simple biops\ These meafures 
included expiocatioos, curettings, exosiont or 
resections performed at Inter\-ab from daj 
to 5 >Tars prior to operation Twenty-elglit, 
or aj per cent of the $ cured mtienlshad 
suffered »n>e sneh sort of surgical insult prior 
to radical treatment while onli 6 or la per 


cent of the 47 unoned patienU had been so 
mbtrealed Thb supporu the contention that 

the adi-antages of fonnal hiopiy of bone tu 
mors exceed the pc«ibie threat of daBCroina 
UoQ of a bone sarcoma subjected to such a 
measure Thb conduskm has been repeatedh- 
emphaslxtd b) Crowell In ius annual statbticil 
analvns of Registry material 

smntAaY 

V review of iiS fiw )Tar cures and 47 
fatal Rculu of oateogenic (conoective tbiuc) 
sarcoma of booe b presented The Importance 
ofprimarv fibroaarcocnaof booebemphatiicd 
and the revival of the term osteosarcoma, 
10 slgnifv those sarcooias charscteriicd In 
bone production, b suggested The term 

osteogenic sarcoma b best used as a generic 
detignatioQ for the triad of connectivT liiaoe 
•aitomas prbnarv in bone tbe third member 
of which b dwodrosarcoma. 

A comparative snalysb of the cases of cured 
and uncured osteogesic tarctniLa indicates that 
true oneosarrcptna b an almost onJformlv fatal 
form of neoplasm accounting for bat a free 
tloQ of the cum. Fibrosarcoma b a dbtiDctlv 
less malignant form of os t eogenic sarcoma 
while choodroaartoma seems to occupv a 
moffan potinoo ocairrlng in approtimatrii 
ecpial proportions among the cot^ and fatal 
cases. 

\ modified dassificatiofi of thr<e tumors K 
presented theobjectof uhich istomphariic 
the batic cDvisam of the connectivT twuc 
■arcomai arising in bone 

Encapsulatkai of osteogenic larccmai b a 
favvirabW pcogoosUc clement The amount f 
matrix has oot been proved to be of progiKKlk- 
value 

Natural iriectioQ determines curebOityt a 
greater degree than does esil> treatment (or 
the ddav In radical treatment is much greater 
In tie cured than in the uncured ueo^fln 
stoeBed. 

Biopaies were performed with more frr 
qoency in the cored cases than lu the fatal 
cases. 

Tbe value of irradialioo as a compJementan 
curalAV agent in osteogenic sarcoma cannot 
be Inferrrd from the data shown here A tuoU 
there U 00 significant statrUicaJ diffcrcrrcc 
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evident as a result of irradiation, as approxi- 
mately half of both the cured and uncured 
groups, in each of the three types of osteo- 
genic sarcoma, were so treated This is not to 
say that irradiation may not be of distinct 
palliative benefit in many cases 


REFERENCES 

1 Croweli, B C Am Coll Surg , IQ41 Supplement to 

26th Year Book, p i8 Chicago 

2 EwrNG, J Surg Gyn Obst , 1939, 68 971 

3 Ferguson, A B J Bone Surg , 1940, 22 r, 92 

4 Pheuister, D B Surg Gyn Obst , 1930, 50 216 

5 Bull Am Coll Surg , December, 1935 


GASTROSTOMY FOR RETROGRADE ESOPHAGEAL 

DILATATION 

A Leak Proof Dressing and Method of Concealing the String 

JOEL JAY PRESSMAN, M D , D Sc (Med ), Lieutenant Commander, M C , U S N R , 

Los Angeles, California 


T he inconveniences due to leakage of gas- 
tne or intestinal contents from any gas- 
trostomy or enterostomy fistula, regard- 
less of the purpose for which it was made, 
need no descnption When m addition, for the 
purposes of retrograde bouginage of the esophagus, 
there is present the never ending stnng which 
passes through the gastrostomy stoma into the 
esophagus and out the nose, with the two ends 
tied under the clothing, the hardships suffered are 
proportionately increased Since a gastrostomy 
must often be endured over long penods of time, 
the economic and social status of the patient be- 
comes important Many patients are prevented 
from earning a living and taking their nghtful 
place in society not because of the disease itself, 
but because of the inconvenience and embarrass- 
ment caused by the conspicuous stnng passing 
out of the nose and the presence of the leaking 
gastrostomy fistula 

The method described herein obviates these dif- 
ficulties, to some extent at least, and patients upon 
whom it has been used haxe been unnersall} 
grateful for their improved status 

Essentially the method suggested consists of 
plugging the stoma from within Tor this purpose 
the prostatic rubber latex bag designed pnmanh 
for use after prostatcctomx has been used Anx 

Trom the Bronchcxcopic Clinic of the Cedara of Lebanon 
IlcKnital 

Tnc opinions or asscrUons contained herein arc the private 
on« of the wntcr and are not to be construed as ofhcial or 
rcJlcctinp the vnews of the \av> Department or the Naval Scr 
V ice at large. 


simple dilatable balloon with a catheter-like neck 
would probably prove satisfactory The prostatic 
bag presents certain distmct advantages, how- 
ever, especially in gastrostomies, in that the drain- 
age catheter which passes through it can be used 
for feeding The bag illustrated in Figure i con 
sists of a dilatable bag, a, through which the large 
catheter, b, passes, the bag is built around it but 
the two do not communicate by any onfice The 
catheter projects distally for an inch or more be- 
yond the bag, with its onfice placed on the side at 
this distal end Alongside the catheter is a second 
tube, c, considerably smaller in cahber, which ter- 
minates xvithin the balloon or bag itself This is 
used for dilating the bag The catheter and 
smaller tube are enclosed in a common sheath 
For gastrostomies a bag w’lth a potential capacity 
of 75 cubic centimeters is used 

The technique of application is as follows The 
catheter is inserted into the gastrostomy wound 
to a depth at which the bag lies well wuthin the 
lumen of the stomach Twentj or 25 cubic centi- 
meters of water or sabne are instilled into the bag 
through the smaller tube, c,b} means of a Tnumph 
syringe (Fig 2) The tube is then temporanh oc- 
cluded by squeezing it between the thumb and 
forefinger, and the bag is withdrawn until it con- 
tacts the anterior wall of the stomach, when rather 
forceful traction is exerted upon it to determine if 
the bag has been dilated sufficiently' to occlude the 
gastrostomy onfice completeh and can resist 
traction without being extruded If not, addi- 
tional quantities of fluid are added as seem indi 
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Fbt t%eb»|ecci^(ticf bii i cxtbcUr c. 

■niU oUer tab* bkb tcmuia la baQaae « bK 


Cited, uttllKtiteoIfiUIiif vtucfa viOacnMaplidi 
tins hu bwQ readied. Tu tube c b tboi dear- 
bled rntr ifid tied ajid for this purpoae a 
length of «m cn tape b peeferred raiber the 
niboer torid abowB in tbeQhzitzxtioo Wben tUa 
has been accompiliibed, the hag, for the tune bebw 
can be aOcn ed to fall ^ck i to the stomaefa with 
the catheter protnidhig 

A dngle 4 4 arngkal nue diesaiog wfueb 

has pre\-unily been split teiigthabe, b pheed 
over the woond, the catheter b Loserted Into th 
ipht, and the gaiue dmtlog is then pmoed bdow 
it. It has been fenmd adrutageous aa a counter 
brace to ariliae a mended piece of tin, thin plaatic, 
or wood each as j-ooca board, or sturdy a acmi- 
ngld piece of adbeshe over cardbaaid, measunog 
bout I 5 inches In (fiaiDeter A bok brge enough 
t admit the catheter eadiv b made in the center 
of It, the catheter is then threaded through the 
hole, Mod the disc b k iw n ed t Ue oa the ganxe 
(Flff-d) 

A spriirg dip acch as is IDastnted, or ani lea 
sooible zaodihcttxfi of It b then threaded o er 
the catheter which b broc^t throo^ the ex 
panded end of the dip. nhik one hand botdt the 
dinaliig down on the abdomiiial wall the other 



withdraws the catheter as (ax u b potaibJe to 
that the hUed ballcioo ones to be s«gi\ agalnit 
tfaebtmaJ upect of theabdoolnaJ wil/anh the 
neck ol the boilooaprcitnidlcxsooewhat bto the 
gBMtmtiomy Bloau. TlTiilercalfveh-rtroar tear 
tion b mointaiDed on the catheter the band hold 
(ng the drtsafag b now freed and osed to spread 
the eSp appfjiiig It acioai the catheter near ita 
juoctioo with the oeci. of the tag and snojriy p- 
piodma led to the metal cfisc. The catheter b then 
curved t lie in any CDHTenleot peartioo or the 

chest ox ahdcaninaJ wall and made cBt with t ooc 

three adhesive strips. Thb completes the dress- 
hig whfcb can be fniJ sppBed In J or 3 mlirates 
4) The string altadied t the cup b Um 
Dlustiadca can he d/tregarded except hen the 
gaslrwtomy b far petpoaes of retrograde ditiU 
UoooftUesopfagus. Its cne in thb regard wiDte 
dbeusaed bbr 

When feedings art necesaii^. the partent him 
aeU compreases the spring dip, tlloaing the 
catheter to (all into U dflaled nng and, ailh a 
Triumph syringe or other means, inMills the feed 
(ng throup the catheter Uhen thb has been ac 
ctBMJbhed he then polb the catheter uut, to that 
the tagooce agab comes to be tnugi> against the 



PRESSI^IAN GASTROSTOMY FOR RETROGRADE ESOPHAGEAL DH^ATATION 423 


abdominal v\ all, and reapplies the clip against the 
disc It IS of course not necessan' to remove the 
dilating fluid from the bag, or to remo\ e ant other 
part of the dressing If com enienth located upon 
the abdominal ttaiU or chest it is not even neces- 
sarj to remote the adhesne stnps holding the 
catheter The split gauze is changed once daily, 
dunng anj one of the feedings Air is not satisfac- 
tort for filling the balloon, and after a fair tnal 
it has been discarded entireh in fat or of the fluid 
WTien properly applied this det ice is absolutely 
leak-proof, a “stopper” haying been inserted into 
the stoma from the intenor of tlie stomach Wflien 
intragastnc pressure is increased, the “stopper” 
fits all the more tightlt No gastnc content or gas 
whatsoeter escapes The gauze tthen remoyed 
maj haye a small negligible spot of gastnc secre- 
tion (but not food) upon it, due to the fact that a 
margin of gastnc mucosa ma} protrude into the 
stoma and he against the gauze, so that the secre- 
tion from this yerj small area stains it a little If 
no gastnc mucosa protrudes, eyen tins minimum 
stainmg does not occur 

No protects e ointment ne\t to the skin is re- 
quired, since I haye not seen eyen the most mild 
degree of dermatitis, because of the fact that the 
skin surrounding the stoma is not bathed m gas- 
tnc juice 

A balloon haying a shghtly pear-shaped neck 
seems theoretically to adapt itself better to the 
contour required A completely rounded balloon, 
which might be necessary as a makeshift has not 
been tned It might prove equally effective how- 
ever It would seem that if the bag m ere made of 
sufficiently soft rubber, traction upon the catheter 
pnor to fixing it in silu with the clip would natur- 
ally result in an entirely round balloon being 
drawn out a little at this point, thus adapting it- 
self automatical!}" to the shape required for maxi- 
mum efficienc}" 

To remove the balloon from the abdominal cav- 
ity, it IS simply necessary that the tape be re- 
moved from the smaller tube, c, which is held over 
a basin, and gentle continued traction against the 
abdominal wall thereupon results in the bag emp- 
tying Itself, after which it can be easily with- 
drawn If preferred, the fluid can of course be 
aspirated from the bag by use of a suction syringe 

The patient illustrated wore the bag for almost 
a year During this period it was necessary to 
replace the bag with a new one about every fifth 
week, since after this time the action of the gastnc 
juice seemed to destroy the elasticity of the rub- 
ber For the first day or two the patient said he 
was conscious of the presence of the bag, although 
It occasioned no pain or senous discomfort After 



that he hardly realized he w'as weanng it, and was 
able to carry out his work as a musician playing a 
brass wind instrument Actually the idea of the 
bag developed from his complaining that when he 
attempted to play this instrument with his ong- 
inal conventional dressing, the increased abdom- 
inal pressure required by efforts of blowing into 
the horn resulted in such a profuse escape of gas 
and fluid that he was forced to discontinue play- 
ing even at home, except when his stomach was 
entirely empty After the use of the bag was 
instituted he was able to resume his work profes- 
sionally and was entirely free of aU such com- 
plications 

No pressure atrophy of the area has been noted 
in any case in which the bag has been used 

Besides its use in gastrostomies, this method 
has been tned in enterostomies and colostomies 
performed by others In these cases smaller bags 
were used One ambulatory patient who had had 
a colostomy for several years and who irrigated 
the colon once a day through a tortuous tract, 
tned the bag for only 24 hours and preferred to be 
without it since it created a sense of fullness In 
others it proved entirely satisfactory Dressings 
remained dry and clean, there was no odor of m- 
testinal contents and no skin irritation occurred 
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TIf 4. P»tks( hh drsm 


For oae lo lb« cofoii or mull bowl It o « 
dedded uhvtxw to m 4 casOer btc of • dA 
that d act not 611 tLe hum of tbe bow] Is rdrrlo 

Tifal tbe Icuttaikm of p eristthc nm. A 
tmed baQooo bufh u um ibape of 4 due ntber 
tb&Q ta os'wd or b&U wnld«ra& the {fifst dennblc 
for oae in the biteftme but tbe 4d mt otf the «4r 
pre\-ented it» eipenreenul nitBafactare Of 
czptme «ben med for thxi prupoae in tbe bowl 
nitbcr than 01 tbe ftaroadi It u oot utcem n 
that a atbeter paai tfaruofh tbe balloon. \ alm- 
p}e robber bag wHh a (olet tobe b tuft- 
cmt. It cin be leioov'ed pervxlially for UrlgB 
tkm of tbe ntcjlbie Tbeie mar be wme a<h-a»- 
tige In weaniof tbe patteot to tltc uae of tbe bag 
aUowing hjm to «enr h t firM for a few boura 
only 

My penoul operieDce with tbe w of tbe 
drening In cnteroatomtea and coloatomlea o more 
llndted th»n for {astroat arnica, and 1 prcaome 
I ha t freqt>eotI\ othera will have tmartlwclocT 
erp ot ajcea aoch a* the ooe I bare outhoed. Eacn 
/-fi- ta tbcrefore an erptrlment onto ItacU and 
tbe mettKxl ^ prove toccetaful in aocoe and not 
In otbetv It bii p r w e d advemHy aocceiafal, 
ho«e%‘cr m utrciatocika od for tbb puipoae 
at Wv the drcacmg can be aboIehearteA> rcc 
ocnnended wfihoot reaerralkin 


rubber g^o^T or tn tbidcDeawofcondooi robber 
cemented to a length of amaU bore rubber tabing 

OppoTtunItt has not jTt prrvnted hieU of tn 
I g the method oo llo} fiatnba, all tbe re 
ported ba -int been wntlcal enlerodomiei. 
Hoaeter It U my oplruon that a imaJI ciwogh 
bag CDuJd be made to that it coold be btrodaced 
nt meat tiacti. 

The ad\-anUgea of preventing leakage of gait nc 

oe intcstbial cnnlenta tbroogh a augical atoca 
need no ersphaiia t b nffident to my that fa 
tkntt oeter aeem qnne *0 gntefol ta are ibtae 
who ha T been aucceaafuD) cnaterted from the 
old type dieaalnj t tbe new lod thii tppGea aa 
tell to tbe oriuig lU^ caring tor them. 

While tbe hog dcac i i b r d b intended for oae In 
gastjoct ranks or entercat caries created for ant 
pnrpcac, a farther nketv iboold be mentioned in 
regard ( tbe cmie of tboae opon abom gastraa- 
tomy baa been fgfi ^j iae d for tbe poipose of 
retmfttdt dilatloo of tbe csophagna itmI who enn- 
stanll) wear the rtiing requor d for n^ * ith the 
Gabrlm Tocter retragrade bougn. TTit* itriug 
mnalnai iba with! tbe tsoffugna at all tbnei, 
ranging a t oceeixJ IrcsB tbepatrertomlcfistnU 
ud at the other end from tbe dok being tied on 
tbe oQtiide and fonnkif artTr-endlng brn It 
acta aa tbe guide striag b% meins of tbics tbe 
bca^ ii drawn epware tbroogh the esaphigns 
from below Tbe pet l e ne t of tbe ttiiitf U net 
entlrelv pieemot njidet any axoimstancet, but la 
tbe adoh who mingles la todety rtd attempts 1 
earn LMng where be b eipoied I thegaeeof 
otberi, h in Itself b a comtant soorte of emhor 
raaraent 10 great that many foOow alnwt a her 
mh a cjlatence 



Under the present nnrumatancea, once it u yt* « Sciaastk dn d«»i»s tortkod t4 
difficnh t obtain stock Uema, espeaally of tub- ta* itiU« by iMtttma t* Wo gij wtwy » jw- 

ber abagcanbeimproviaedfnxQaegmenUof w f*r»t rttic^ Akcsi™ <4 iW 
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The method of attachment which has been suc- 
cessfully used does not do away with the string, 
the maintenance of which m the esophagus is nec- 
essary for the treatments It is simply a means of 
doing away with that portion of it which emerges 
from the nose, which, however, represents a dis- 
tmct advantage, at least from the standpoint of 
social contact and economic activities 
The patient is sent to an orthodontist who 
places a modified orthodontic band around a 
lower tooth Fortunately, in the patient illus- 
trated the last lower molars on each side were 
missing The band was therefore placed around 
the second lower molar On the posterior aspect 
of the band there had been built, pnor to installa- 
tion, a small gold circular loop placed horizontal- 
ly, which came to occupy a portion of the space 
previously occupied by the third molar The 
stnng is threaded through this loop from below 
and brought out through the mouth A split, 
large sized buckshot with a diameter greater than 
that of the gold loop is placed on the stnng with 
the latter lying within the spht which was then 
squeezed together over the stnng by means of a 
small pliers or old heavy hemostat In this fashion 
the shot was fixed to the stnng, and the excess of 
the latter cut oS nearly flush with the shot 
Traction is then exerted upon the stnng from the 
end emerging through the gastrostomy so that the 
shot IS pulled mto the mouth until it contacts the 
loop on the orthodontic band, coming to rest on 
its supenor aspect (Fig 5) It can of course then 
go no further because ^e shot will not pass 
through the loop which is of smaller diameter 
The free end of the stnng emerging from the 


gastrostomy is then tied to the sprmg clip which 
fixes the balloon, leaving plenty of excess as 
shown in Figure 4 The stnng is worn m this 
fashion during the entire penod between treat- 
ments No stnng, of course, emerges from the 
nose and it is impossible to teU by loolung at the 
patient that he is weanng any such apphance 
The second molar need not necessarily be used, 
but the tooth selected should be a lower one, and 
the position of the band and loop can be vaned 
according to the ingenuity of the dentist and the 
dental status of the patient 
When the dilatations are to be earned out, the 
stnng is untied at the spnng cbp on the abdomen, 
and by means of a hook or small pillar retractor 
introduced into the pharynx, a loop of stnng is 
pulled forward out of the mouth and cut The 
distal end is used for the dilatation, as is ordi- 
narily done The proximal short length still at- 
tached to the shot is removed by grasping the shot 
with a hemostat and extracting it It is then dis- 
carded Following the dilatation the free end of 
the stnng protrudmg from the mouth is again 
threaded through the orthodontic loop from below 
and fixed wth the shot as before It is important 
dunng these manipulations to be sure that the 
length of string protruding from the gastrostomy 
IS sufi 5 ciently long so that the end is not with- 
drawn into the stomach and lost Extra lengths 
can be tied on for the purpose 
The plugging of the gastrostomy from within 
and the elimmation of the stnng protruding from 
the nose have given most satisfactory results, 
serving to rehabihtate, socially and often eco- 
nomically, those upon whom it has been used 
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IN tritij lopph-ing t}>e imncrwa «u fiiit 

/\ pJctnred and brieflv wcribed b\ \na 
\ Ihn In 1564. The wm« more 

X X completclr dwcnTjed b\ w 

lUUer and Modem asatom\ texts ba t 
followed tbe aoris of \eTDetin and tberamto- 
miiti of the early 19th ceottm leavuK Domed 
the more acmiate descriptloiu of the earlier and 
sohaeqoent InveatJjatofa, Since then, Sanfey 
^V^aIt, Rio Branco Bren Testot Upi^ta, 
Romodanowakaja, Adachl, Petrfo WTiartoo, and 
Zl«ler ba\T cootrfbuted aDbaUntkflv t our 
muentandlng of the \‘eMds soppfylM the pan- 
creas. Many others hare written artl^ of In- 
terest oo this aob^ect, but each of the men aamed 
has coDlrlbtrted at least one new and Important 
findinp which bean on this soblecL The rader 
is cspeaall) referred to Petr&s moDograph on 
the arteml arid t'eocrai a/pply of the duodoram 
and head of the pancreas (;) The aorlc* of 
Romodarvowskajs and Zkfler are sbo of par 
bcokr Importaoce. 

For the aargeon, an> descnptkn of the blood 
bipply to the panoeas aftberat aome mntkn of 
the vesaeU ftipu>'ln£ the dnodem m b locoiDplete, 
aioce the rehtMtsfajp of the tao omjis b moat 
lothnate. A coodse, cnrale descrlptloB of the 
arterial icp^y to the first part of the dooderram 
b gi ieii WUklc. 

D ia aect fcai were made of artenallY embalmed 
and Injected cadartrs in the anatomy la bora toon 
of the University of Oregon iledica] School and 
of spedmens from a tc^sdes which aere Injected 
with a gcbtiii cokw mass and fited in 10 per cent 
formalin sofntloa. I all, 50 diaaectlans were per 
formecL Percentage* qoo^ berem are In aoote 
tnri«T»m cmnpQttd sUghth iesa than the 
t tal imniber becaose of dlffi^ttei of detection 
eocon teied m parts of the region dmected. Un- 
less specified, percentages gken are c< the wnter’a 
senes of cases. The rasothr pattern descr i bed 
has been limited to the moat constant Tsaeb and 
those of greatest sargkal cgnificaace. 

TvpJe^) (Fig ) the pancrem b supplied by 
tao arteries frooi the gastrodoodenai two from 
the sopenoc meseiitetk and o« from cither tbe 
splenic, hepatic, or cebac arteries. In addilno to 

Fpm tW D«iMrtaaa«r \jhMoit ud SwfdT rmendr*! 
Ortwa nStr tW iWrcm *4 D( 

S. Dm m 4 Ut Mb A. Om 


these a variable munber of small arteries arise 
from tbe splenic, gastroduodeml, nd hepabc. 
Thelargcr Tsaebinslngfrom tbepastrodoocbnil 
artery are the nrjSerisr ^iKrrtltftdmidfnai tr 
leria (right panaTaticoauodena] of tome lo- 
ihors) These are two In Dinnber an satrrisr and 
f*tltT(*r The% anastomose with c o rre sp oodlng 
nttrier and f^sitrier frriw rWWrwf 

ftifrin (left panaeatknduodCTuJ) from tbe lo- 
perlor mesenteric (Fig i) These >ts wb form 
tao ailenaj aitsdes, one on tbe poaterioT mrface 
of tbe bead of the paocieas, the other except foe 
Ua baermost part, on the anterior sorlace They 
are respcctKtjy the jtasfcrlsr and the tnlervr tr 
rWrx of the pancreas. Tbe two Inferior pa ncrestl- 
codoodenai arteries tanaDy arise In s i-n mn irni 
trank from tbe snperkw mesenteric, the ctmwim 
rtjmtr ^arrtari »d»odtnd rkry Tbe nftritr 
**»CTt*J c trUrj It the least constant of anr of the 
targe artmes to the mncitaj. When present, h 
ariMs from the splesic, henatic, or dhmy from 
the cslUc anrri^ ) addltkn t the artmes 
mesikqred, an htjtner fnertatv trt r ry ahkh 
passes along the iolerior margi of the bodr to 
the tail, may uXe origla Irom tbe nperbr 
lo ese n te^ Uk aotaior soperlce paxmatknfao- 
denal tbe loieTlor pajKresllcodoodesal, or the 
s u peWT pancreatic artert 
The pencTeatlcixh>odena I arteries are nssallr t 
least j mniiineteTS in diameter thesareriorBearh 
aJwavsbelnglaigeT than the InfenOT Tbereperw 
pancreatic ariciT b meat cmninoolv i $ ta lHme 
lets and the In/eiior pancrestlc in t 15 Btlll*- 
neten In thameltT Ml tber Ttstdi reentiooed 
aie usual!) .0 to s miBImcteTS n dli tarter 
The artrry (Figs i r f. 

arises from the hepatic piu doriri sndtllchU 
SQpenor t the junction of the prVxm tnd 
dnodraum UTiertas the hepatic puKS ipward 
n tbe heratodoodenal Qgiment, medal t 
ccaauDoo ooct and anterior to tbe portal rin, the 
gaSUoduodenal cour s es downward, medbl » 
the common duct and dorsal t tbe first * 
the dnodeonm t tcnnlnate t its lorn cr border M 

dividing to the right gastroepiploa: and anterw 

■upenor pancreaOcoduodenaJ arierlet As lie 
gastrodDoaenai passes dormJ to the supmor oar 
gin of tbe dnooenum, U gnrs off the pcaicrw 

superior pa Doeatjcodaodena] artery T *5*” 

branches are given off l the first part « the 
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Fig I Diagrammatic representation of the tj^ical artenal supply of the pancreas Anterior aspect 


duodenum (Figs i, 5) the supraduodenal artery 
to the supenor wall and most of the antenor sur- 
face, and the relroduodenal artery (Fig i) ansmg 
one-haU inch above the bifurcation of the gastro- 
duodenal and supplying the lower two-thirds of 
the posterior wall, sometimes extendmg as far as 
the second part The remamder of the first part 
of the duodenum is supphed by branches from the 
pylonc, the nght gastroepiploic, and the supenor 
pancreaticoduodenal artenes A few vanable and 
unnamed branches are usually given to the head 
of the pancreas 

The posterior superior pancreahcodiwdetial ar- 
tery (Figs I, 3, 4, 5, 6) (supenor nght pancreatico- 
duodenal) IS a surgically important artery, 2 milli - 
meters in diameter, which has escaped mention in 
modem textbooks of anatomy in spite of its oc- 
currence in 96 per cent of the 50 cases dissected 
Edwards found this artery in 97 per cent of 100 
cadavers but mistook it for the retroduodenal 
artery described by Wilkie It takes ongin from 
the nght dorsal side of the gastroduodenal and 
m 86 pier cent of cases (Petrdn) passes to the nght 
and mfenorly across the antenor surface of the 
common bile duct It then curves downward from 
the nght side of the duct toward the left, crossing 
dorsal to the intrapancreatic part Thus, the 
common duct passes through an artenal loop 
formed by this artery (Figs 1,4,5) Petr6n found 
that in 14 per cent of cases the gastroduodenal 
artery lies directly antenor to the common duct 
where this artery comes off In these cases the 
antenor part of the loop is absent (Fig 3) It 


passes downward in an arc to anastomose with 
the postenor infenor pancreaticoduodenal artery 
As it loops over the common bile duct, it nearly 
always contnbutes small branches to it (Figs 
I, s) Commonly one of these extends up tiie 
wail of the common and cystic ducts (Fig 5), 
sometimes being developed to such a degree as to 
form an accessory cystic artery Section and hga- 
tion or transplantation of the common duct might 
lead to necrosis by interfenng with these blood 
vessels This may explain the leakage of bile 
common after these procedures 

The postenor arcade is usually situated ceph- 
alad to the antenor arcade The fine branches 
of the postenor arcade anastomose with each 
other, forming secondary and tertiary arcades 
more frequently than do those of the antenor 
arcade (Fig 4) Short branches from it supply 
pancreatic tissue, longer, more superficial branches 
supply the duodenum 

The anterior superior pancreaticoduodenal artery 
(supienor pancreaticoduodenal, nght inferior pan- 
creaticoduodenal) anses as a terminal branch of 
the gastroduodenal in 100 per cent of the cases 
examined (Figs i, 2, 6) It comes off just above 
the lower wall of the first part of the duodenum 
In 76 per cent of these cases the arcade passes 
directly downward and then curves slightly to the 
left over the antenor surface of the head of the 
pancreas, many times being partially imbedded 
in It but nearly always visible from in front (Fig 
2) This first part of its course lies i 5 to 2 cen- 
timeters away from the antenor groove between 
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Dg 4 The most common arrangement of the postenor pancreatic arcade 
Postenor aspect « ith p\ lorus and 6rst part of duodenum reflected to the nght. 
(Modified from Petr6n ; 


pancreas and duodenum As it descends, it ap- surface, or the left side of the superior mesenteric 
jiroaches the groove more closely until at the artery Ncarh alw at s those arising from a jejunal 
junction of the honzontal and the ascending parts arter\' come off dorsallt The origin of these t es- 
of the duodenum it reaches the groove It then sels is usuallv at the lover margin of tlie neck of 
bends sharplv around the infenor margin of the the pancreas, but thev mat come off high behind 
pancreas, or passes Uirough it Finallv it passes the pancreas The duodenojejunal flevure is sup- 
dorsalK and up ward to the left to he in its last plied mainlj b\ branches from one of the inferior 
fiftli on the posterior surface of the head of the pancreaticoduodenal arteries, the first jejunal 
pancreas, orvilhin the substance of the gland making a minor contnbulion to it In cases in 
That portion of tlie arcade Iving on the anterior which these vessels mav be destroved it is sug- 
surface of Uie gland is often quite tortuous In gested that the surgeon e\asc the proximal i or 2 
24 jicr cent of cases tlie anterior arcade lies inches of the jejunum 

throughout its course on the antenor surface of The mjerwr pancreatic arlcr\ (Fig i) is con- 
the head of the jiancrcas In these cases, although stant according to IMiarton, v ho found it jirescnl 
the arcade approaches the groove between gland in 100 per cent of 30 dissections and corrosion 
and duodenum, It nev er attains It preparations It mav take origin from the su- 

Thc anterior and posterior injcrior pancrcatico- penor mesenteric, the antenor superior pan- 
(tiiodenal arteries (Figs i, 2, 3, 4, 6) mav arise crcaUcoduodenal, the inferior pancrcaticoduode- 
cithcr in a common tnink (62 jier cent) or sepa- nal, or the supenor pancreatic arterv and usuallv 
ratelv (^S ])Cr cent) from the supenor mescntcnc receives connections from two or more of the<e 
(fio per cent), the first jejunal (26 per cent), or the It passes from the right toward the tail imbedded 
middle colic arterv (14 jicr cent) T liev u'^uallv in the dorsal surface of the bodv of the pancreas 
(in 64 ]icr cent) ansc posicriorlv from the supenor and lies entirelv v ithin 3 centimeters of the in- 
mc'-entLric or jejunal arteries In 36 per cent of fcrior margin of the gland It receives anastomoses 
cases thev inse from the nght side, the antenor from pancreatic branches of the splenic arterv 
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Fig 6 Specimen m which the middle colic artery takes 
origin from the superior pancreatic The transverse colon 
and stomach are reflected upward Note that the right 

bedded in the gland The middle colic may divide 
near its ongin into two or three fair-sized vessek, 
one of which, en route to the splenic flexure, may 
he imbedded in the pancreas along its inferior 
margin or in the postenor capsule of the gland 
Figure 6 shows one of two cases observed in which 
the middle colic artery took its origin from the 
superior pancreatic Ziegler descnbra two cases 
m which the middle colic artery took its origin 
from the gastroduodenal 
An anomalous hepatic artery anses from the 
superior mesenteric in 10 per cent of cases (8 
per cent right hepatic artery, 2 per cent an 
accessory hepatic) When present, it passes dorsal 
to the head of the pancreas into the hepato- 
duodenal hgament, often lying dorsal to the 
common bile duct The cystic artery has a sim- 
ilar ongin and course in 4 per cent of cases These 


colic artery passes directly to the hepatic flexure of the 
colon and that the middle colic artery passes to the splenic 
flexure 

anomalous hepatic and cystic artenes always give 
ongin to large branches which supply the pos- 
tenor surface of the gland and contnbute to the 
posterior arcade 

The relationship of the arteries to the veins is 
fairly constant Every artery here descnbed has 
a concomitant vein According to the wnter’s 
observations, as well as Petr6n’s, the veins usually 
lie nearer the surface of the gland than the ar- 
tenes The antenor supenor pancreaticoduodenal 
vein drains constantly into the nght gastro- 
epiploic vem, which is a tnbutary of the supenor 
mesentenc The postenor supenor pancreatico- 
duodenal vein almost always drains directly into 
the portal vein (Fig 5) The lower veins empty 
directly into the sujjenor mesentenc or one of its 
tributanes The postenor infenor pancreatico- 
duodenal vein may empty into the infenor 
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tD«enlCTic Tbe iplenlc vtiD wfakh bancnrUmo 
fmbedM h the fbmd, rrcchrf •t\-eral xTios /rom 
the body lod UuL 

«nriA»Y AXD co.NCu:«o^x 
A bntf iTvIeTT of ibc litcnturt m tbe cbcula 
tioQ of ibe pancra* b prwenlcd. Ob'm-itkm 
OQ tbe irtcTuI drcobtlm of the putems (n co 
coot are reponed. The arterial nppl c< t&e 
pUKTCms ihoQffa X'ariabte fdkm a ftlrijconatant 
pattern- The antmof and potlerkir arradea Uc 
oo tbe reipecri -e turfacei of the bead erf lie 
f knd. Arterie* fupplxni^ the panan* found fn 
tbk rtud\ are 

Anterter mperior p«ir>CTeallco-' 
doodenal In too per cent of 

oaea 

Antenot Werior ranoeatlo- 
doodenal tn too per cent 
PoaterioT tcperw peocreatlco- 
duodenal In ^ per cent 
Poitenor infmor paooeatlco- 
duodenal { too per cent 
Inferiof pojxTeiti: In i« per cent (\'T»rioo) 
Superior panotaUc la 54 per cent 
Puneatk boodtes of tbe apfetu: In 00 per cent 
PaDcreatic beuebe* of the cutrodoodenaJ b 6} 
percent 

Puenatk bmpcheaof tbe bepadc lo lopercent 
The ttml i *o^Wn|l the fint part of the 
doodenom are tie aapndaodenal, tbe retro- 
doodet^ and btancbe* from tbe pxdorte, tbe 
rijriit giJtroepIpkDC, and the wpeTterpaooeatico- 
chKxienal artenea. 

Tbe arterial loop formed b\ the poaierior w- 
perior pa cralicodnodenal arteir arwjod tbe 
commoo bile doct i* deacribei Bcancbea tram 
thu vcaad timply tbe camroon duct. It b lUg 
leated that danife to thb bk»d Kipplx may 
readt In leahafc of b 3 e fofknrios I^doo or 
traoapiintatkm of the commoo durt- 

Tbc vrina of the pa aeai f Bow tbe jenctal 
CDome of the artenea bot lie aopertaal to them. 


liorm tbeantenor 
[ arcade 


. form tbe poet ertor 
arcade 


Attenboo b (Erected to tbe poatcriof wperwe 
pancreallcodnodenfll, tbe Inferinc pooaeatfc and 
the ttperfcr pancreatic arterica, ahii, altboo)* 
0/ Important ibe od reklhrij cwwtant oc 
cnrrence, are undonnlv neulected 1 deacriptiom 
of the panoratk drcnbtlin found la atandird 
anatomy textbooVa. 

Since tbe diiodenoje^onal rteiort b aowrfW 
mam!) by btanebea fnan oce of tbe failmor 
paocreBtlcodoodenal arteriet, k b lecwianended 
that Iq rwnerdorea which might btemint tbeae 
Ttaeb ine pronmal i or 1 Indwi of the jejurano 
be cxrivd- 
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THE EFFECT OF ESTROGENIC SUBSTANCE UPON 
UTERINE MOTILITY DURING LABOR 
A Study of 42 Patients with the Lorand Tocograph 

DOUGLAS P MURPHl , M D , F A C S , Philadelphia, Pennsylvania 


I N a previous report (i) we described the 
effect of estrogenic substance upon uterine 
motility during late pregnancy The uterus 
reacted only after the 28th week of gesta- 
tion, the incidence of response increased progres- 
sively as pregnancy advanced, the drug influenced 
both the tone of die uterus and the intermittent 
contractions, but the occurrence, the nature, and 
the degree of the responses were unpredictable 
The present study concerns the effect of estro- 
genic substance upon utenne motihty dunng 
labor and was undertaken in order to discover 
how it influences activity at this time 

MATERIAiS AND METHODS 

Patients on the ward service of the Hospital of 
the University of Pennsylvania acted as subjects 
Observations were conducted between September 
9, 1942, and January 12, 1943 Utenne contrac- 
tility was registered with a Ldrind tocograph 
Estrogenic substance, in the form of a-estradiol 
dissolved in sesame oil, was admmistered mtra- 
muscularly Observations were made early m the 
first stage of labor when possible The utenne 
contraction pattern was registered continuously 
for an hour The estroge 11c matenal was given i s 
minutes after the tocographic record was begun 

results 

Of 42 patients who were treated, 17 gave a 
utenne reaction Ten expenenced an mcrease in 
tone Seven registered no increase m tone but did 
exhibit shght alterations m the character of their 
intermittent contractions 
Representative examples of mcreases in tone 
are illustrated in Figures i to 5b mclusive The 
reaction time averaged 19 minutes and 48 seconds 
+ 9 mi lutes The nses in tone were abrupt in 
some patients (Figs i and 2) and less so in others 
(Figs 3 and 4) In all patients the increase in 
tone after treatment persisted throughout obser- 
vation 

From the C> necean Hospital tnsUtute of Gynecologic Research 
Department of Obstetrics and GjTiecologj University of Penn 
s> Ivanla Aided m part bj a grant from Ciba Pharmaceutical Prod 
ucts, Inc 


One patient who reacted with an mcrease in 
tone received a second treatment after an interval 
of 4 hours and agam reacted m a similar manner, 
as shown in Figures 5a and 5b 

The estrogenic substance altered the inter- 
mittent contractions of only 7 patients One 
expenenced a shght increase in the frequency of 
her contractions, 3 exhibited an increase m both 
the frequency and the strength, 2 showed an 
increase in the rhythmicity, and r had an mcrease 
in the strength and duration The effects of the 
drug upon these 7 patients were so minimal that 
the reactions were not considered significant 

EVALUATION OF STUDY 

The findings of our previous study (i), together 
with those of the present one, indicate that estro- 
genic substance influences utenne motfiity When 
administered dunng labor it appears to effect pri- 
manly the tone of the uterus 

Our chief interest in the study of utenne 
activity dunng pregnancy and labor centers 
around the discovery of some means whereby slow 
labor may be expedited In two earher studies we 
noted that the tone of the uterus tends to 1 crease 
dum g late pregnancy (2), and lilewise durn g 
labor (3) In recording the contraction pattern of 
patients who expenenced primary inertia, we 
found that they usually exhibited uterme contrac- 
tions small m magnitude and variable in their 
other charactenstics (4) In addition such pa- 
tients usually expenenced a low uterme tone 

Since our observations indicate that a certain 
increase in tone is to be expected dunng labor, a 
drug which raises utenne tone ought to have 
value in the treatment of patients suffenng from 
primary inertia The observations forming the 
basis for this report were made upon patients 
expenena ig normal labors It is possible th^t 
estrogenic substance mi^ht raise the uteni e toi e 
of such patients but have no appreciable effect 
upon patients suffenng from primary mertia As 
primary mertia continues to be a major obstetncal 
problem, it would seem of value to study further 
the effect of estrogenic substance upon utenne 
motihty Such investigations are now in progress 
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pmitioD of the patient during opcratioo 
h*i been demofutrited to be an Important 
factor in the frequenej with which poitopera 
tU-c atelccUsIi occuti. Gra\ found that be 
coold rednee the IncWencc of pottoperatlvc 
complication* approximatcl) 30 per cent bj 
rim ply plaong the patient in the Ttendelen 
burg poritloQ during and after operation 

If portopermtiNT atelectoaa occura, it In 
wiabl} de^Tlopl within the fir*t fort}-cight 
boon illCT opentloiL In fact ceWenct 
would aeem to Indicate that it k likely to 
occur before tbe patient recoNm cottaexma- 
nen from the aocitheria. One would aaannw 
therefore that the factor* InTOUxd hi ita de- 
vTlopment were preecftt daring the coorie of 
tbe operatKjo. Poatoperative atelectaau la 
not In Itaelf a aenout compCcatioo Ita danger 
Qea in the fact that It may be (he peecnraor to 
the drv'elopcnent of true broochopneurDooU. 

^loft patients on recot'enng oottaaousneu 
followmg operatMB are able to eapel the ae 
cretions retained In the trad^eobronchial tree 
without a great deal of dlfEcolty and if ale 
iectaus baa occurred it wiU fuhride promptly 
With ezpuUioii of these retained aecretioos. 
Thi* asaaD) occur* within the first fort\ 
eight boor* after operation Frequently a pa 
tient who ha* at^ectari* can be encouraged to 
erpectorate an> retained plug of rnucu* b\ 
inpport of the operathw wound at tbe time of 
cough- If however tbe obatrortioo b illowed 
to remain In ths broncha* and aecoodarv 
pulmociaTy infection occur*, as it b likclv to 
do tten atelectasis b but the preenreo of 
pneinnoDia. 

It Is apparent, therefore that In order to de 
crease tl» incidence of posloperamT comph 
folkrwing operation, it b Important 
to ehmmate the factor* that gave rise to their 
devetopment Tbe mort fanportant prevm 
Ui-e measure U the prompt removal of »ecie 
tlons b the tracbeobronchja] tree before dur 


mg. and immedutely after operation Thb 
•houid be earned out whfle tbe patient b tm 
the operating table and a patient wt^i has 
secretion b the tinraja ibould iwvrr be 
allowed to leave the operating room befyrt 
the aecretloD has been thorouEblv aspirated. 
Hamngton has expressed the opblon that b 
case* b which operation has been on 
the thorax, and foUowbg any operalloa hi 
which atelectani b suspected roentgeno- 
grams should be made while the patient b ftm 
00 the operating tabic to be certab thit a 
region of ateltctasis may not be omteohed. 

In many ca ses , the aspfratioo of retaloed 
semtioD In the airway* can be 
by the use of an aspiratmg catheter inserted 
through an blratracheal tube or directly into 
tbe laryiu with a laryngoecppe dunng and 
unmcdlatdy after the operatioTL Frequently 
hewerer tbe secretloQ may be beyond the 
reach of a catheter or 10 vbckl that U cannot 
be rrmovTd adequate!} b> thb method. Is 
cm of this type, broochoacopic aspiration 
of the tracheohronchiaj tree becomes esrential 
to prevent the devdopnicot of atelectasb 
Bronchoscopy also is bdkaled b coses hi 
which there a evajencs of atelectasb wBch 
cannot be relieved by the more cofuerrathr 
measure*. The procedure itadf is relatbtly 
•tmpfe and can be perfortned without niL or 
undue (fiscomfort to the patient To be edre 
U\t, however brouchoacopic aspiratioc most 
be empio}-ed before secondary infeclka and 
pneumonia are tupenmpos e d 00 the prtnury 
atelectasis. Tbe prompt aiplratloQ of tt 
tabed lecrebons from the tracheobcocidiiri 
tree by catheter or bconcboscopy during and 
after operatkin until coosciousnes* U re- 
covered and the normal cough reflev Is fullv 
restored wQl reduce the occurrence of pori 
operatiiT compfreatfoos to a minim ujp 

In spite of the outstanding work of Lee ard 
Tucker whoderoonitratcd that broachoscopfc 



EDITORIALS 


437 


removal of retained secretion in the bronchus 
brought about a prompt disappearance of 
atelectasis, this method of treatment was slow 
in being accepted Only withm the past few 
j^ears has it been employed more and more ex- 
tensively m the prevention and treatment 
of postoperative atelectasis 

The problem presents itself as to the person 
best quahfied to carry out bronchoscopic 
aspiration of the tracheobronchial tree during 
and following operation The ideal situation 
would be for a trained and expenenced bron- 
choscopist to be available for this procedure 
This, however, is not always feasible In cer- 
tain mstances the surgeon may have the 
training necessary to perform bronchoscopy, 
especially if he is interested in thoracic dis- 
ease, but this IS the exception rather than the 
rule 

It would appear that the trained anesthetist 
would be in an especially favorable position 
to take over this duty It is the anesthetist 
u ho watches the patient most closely for evi- 
dence of aspirated secretion and vomitus dur- 
ing operation and immediately thereafter 
With his training and skdl in the mtroduc- 
tion of intratracheal tubes, he should be 
especially adapted to learning the technique 
of bronchoscopy Undoubtedly, in the not 
far distant future every quahfied anesthetist 
will be required to have fundamental training 
in the field of bronchoscopy 

Herman J Moersch 

THE “ALL OUT” ANESTHETIC 
AGENT FOR GENERAL ANES- 
THESIA IN ARMED FORCES 
AND CIVILIAN DEFENSE 

T he position has been taken by teach- 
ers of anesthesiology that a routine 
agent and method of administration 
of anesthetics should be discouraged, that the 


anesthetic agent and the method should be 
suited to the case This policy entirely over- 
looks two important factors upon which sub- 
sequent mortality and morbidity depend (a) 
judgment required for selection— as in other 
fields this cannot be taught but is acquired 
through well balanced experience, and (b) the 
technical skill necessary to make the judgment 
effective— technical skill comes slowly, for 
some It IS impossible , it is a physical qualifica- 
tion which many do not possess 

The anesthetic is administered to the pa- 
tient m order that the surgeon may operate 
wth safety and convenience and that the pa- 
tient mav have an uncomplicated recovery 
Should these factors be jeopardized by the use 
of some new anesthetic, administered by a man 
who has spent but a few months learning a hst 
of new anesthetic agents and techmques 
which he is to employ with what skill he can 
muster, under the conditions faced at the 
moment^ Should casualties be looked upon 
as opportunities for the scientific education of 
the personnel administering the anesthetics or 
should the safe evacuation of the wounded, 
with the factors contributmg to this end— the 
anesthetic, asepsis, and the intravenous 
therapy— be the surgeon’s first and last 
concern in selectmg the anesthetic to be used? 

The alternative to the practice of usmg the 
many new agents and the new methods of in- 
ducing anesthesia now m vogue is a well con- 
sidered routine which has been found to be 
safe and effective, is under control, and is ac- 
companied by few regrets The agent selected 
must be capable of fulfilling, to the degree 
indicated by the extent of operating necessary 
m a given case, the following basic surgical 
requirements, namely controllmg pain (dress- 
ings), producing unconsciousness, controllmg 
superficial reflexes (dfibndement, foreign body 
removal, etc ) causing muscular relaxation 
(extremity work), controllmg deep reflexes 
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(iWondrui forgery) tjid finally permitting « 
reffonably rapid return to coofcioofoeti (re 
duced poflop e t a thre care) 

Tfce anesthetic agent mu*t be capable of 
safe admmlitratkm foe the pcrformaace of 
forgery upon the eitrcmldes, tl* abdomen 
the bead and neck^ and also of photic torgeiy 
It shooVl be capable of iQtra%'eiKiua adminla- 
tratioo In salmc glacose, platma, or whole 
blood. It should be capable of ose for palnfol 
dreafings, for (nduetton of gen eral 
and to replace other agents. It iboold be 
rapeble o! admlnlstratkm by Imprcmacd 
means and by dpple portable apparatus. It 
should be easily aviH^le and tfanold not be 
subiect to exploskn or to burning from mu 
TOldaUe aottrees of {gnltkriL It Is obvfems that 
{y d o p roparte etbyloK ethyl cblonde, chloro- 
form niticRii erdde gas and oz>'gea, the fnCra 
N-moia baibiturata-^pal, pentothal so- 
dium— and avertln, also tbit regional block, 
caodal or spinal aneathetia onoot meet these 
r e q al rem eoU. 

A personal espenence of more than thirty 
years with ether as an anesthetic agent has 
satisfied the author that the damts made for 
other agents and methods suggested as basic 
mutiDcs cannot be sustained, Numertns rea 
sonable obiectMUS to the use of ether have 
become commoo knowledge, but it U moat 
unfortunate that equally well known and ac 
cepted methods of meeting these objectloeis 
have been generally ignored Instead new 
agents are continually bring Introduced 
bat with accumulating morbtdjty and tnot 
taDty percentages, the use of the n ew coi neT 
"W graduiDj cbminated and anolher asjdrant 
pcomptly takes Us place. 
QTbeob}ectkmstotheuJeofctberare diffi 
cultj of admialstratloo lack of tinlfonnlty In 
purity m manufacturer In cootainen, and In 
ps cs eii ’adoo flaminab5Bt> tendency to cause 
dehydratioo and bemococcentiatioo loss of 


b\-er flv^»geQ hyper glycem ia doe to anote 
mu km of body beat e ic es ri i-e saUvati* 
tendency to postoperative puhnooaiy com- 
pflca tloi is postoperatire nausea and i-omit 

los 

Difficulty of admlmst ration U tedinlca] 
Ether which b marked “for ts now 

safe for use. Ether and air occasknitlly bum 
erploalons howev er are very rare Intrare- 
noui therapy now a matter of routine, eEnri 
nates dehydratloQ, hemocooceotratioii, and 
flytngen loss. Anoxemia b no loogcr tofe 
ated. SallTatloo Is controlled by preoperathe 
medicatioa. PostoperatiTB polmonaiy com 
pOcatlooi tlwaya have been doe to the asplra 
tloo of letretiocu and to aooxu. Postopera 
tive nausea b caused in go per cent of cases b\ 
anoxia and b to per ceht b> the odor of 
ether 

With the casually medicated for pam (anr 
phlne) and with the anesthesia ioduod by the 
btraiTsoos adaiBbtratioo of ether b saliae 
glocDse or pjaam. or by of an liapro- 
vised towd cone a pbaxyngeal tube, a pocket 
flaih light laryngoscope and an endotiadKal 
tube — every type of war or dvillan sarjay 
can be carried out safeli effectbrely and with 
minimum morbidity and mortality TbesdS- 
tloo of a sunple inhaler oltroaioridegastod 
oxvgen, and a mechanical Miction apparatus 
makes for luxuries which not onl) wiH lender 
cootrol easier but will Utemse reduce the 
moTbtdlty 

H such a basic routine Is not only ietxiUe 
but may be ex pec t ed to meet the surglcsl re 
quiiemcnts of all casualties etKOuntered— the 
author has thus sucsxasluUy snesthetlied b 
dvO practice patients with every conditix 
re f er r ed to— then why not proridc the techiu- 
cal required to carry out the pra ctice? 
Intelligent bands are needed to do tbb job 
directed by professional experience br men 
who have the whole picture b mmd rather 
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REVIEWS OF NEW BOORS 


IN eiceDcntiDaauloQOXTnnlbenp7t«ctmlqae, 
/A a jui i4 OryM Tktrt^y Ted I«wa» by 
•*■ *■ Mbert IL Andmn. de»cr£ba bri^y bat 
deady tbe viriaas ccepted iKtlwdi of oxyiea td 
mMstretkai, oundy tent otbeter tad tank to- 
fetbcT witb tbe mJerencei I tecknkp 

repaired to cue eAdently tbe dlffcreot types mde 
by th Tarkra tatnofecterm. 

The ■ tb:r also tncn'Qirixn tbs dTecttvcacM of 
Ibe Tuj}ii DUtb d I a table beaded Fadon 
AiTectiaxChdetof Adtiialttmlra IfKbods Ucfa, 
as bo states, remit tbxt slade metbod of d- 
mhdftradoo cMOiUrdy replaceeiiberor ^tbof the 
otbcT methods. 

Tbe book sboold be raOiUo to all those cdq 
cemed In tbe admMstratkio of o iy f en tberap 

Wstm U Boom 

T he exccDoat voinffle R*n r4>i:i«;fit<* 

Is f or onnea aad will ba of rrca t tiIb« to ftsdeata. 
(tndnat* B nea, aad opeaoai non wper ris w t 
*n» oileHip of tba book U pUnnd, tbe type 
b leffUe, tlu pa(o larfe (or etjy refemee aad toe 
piper of fnd qnlitT The booc b pnfasefy Qlaa- 
bet it li aalsrteule that non tequan 
pbotofrapb], saeh aj the hnt three La Qaptcr V 
are t oaecL 

Tbe flist third of tbe rolaae b deroted C ope 
ratlftf roosi (aodanenCak o! whldi tbe chiptm 
penoo^ of the opcndaf room, sUadirdUabo* of 
dades, and precaotlaai are curasoaDy food- Tbe 
porthn of pertalabif to bs or ptto o of 

catfat if Dot 1 b afreement crith th recent Qtctetnre. 
DOT b any mcatkn made of csttoo as cntan bi 
terlaL Tbe chapter on fterlHotkw sbonld be nwe 
complete (orciaetple oo menOon b made of rfai ng 
catbeten after bo f tenEaed I (ormildebyde 
[4hrwb^ DO niastnUao or descnplion b firea of 
ipoofes, bparotomy padi, laparotooiy iherta. et 
^c^ast tiae,bi7w made aad folded. Tbechepter 
on dnpfng tht padent b exceOent t nfortnaateb 
the pbotoenphs infer tbe onrsa tbonld dnpe the 
padaL ch^er and Qhtstndoai on rarpcal 
poddoes are bot the tlhtslcadoa of tbe po- 

ddw nn|ht better precede each set of opmUons 
A secdon with appropdstenhntndocu peitaicusa t 
h.Twt dgaab for forcepa, sdsaors, wiWn», Bfaltma 
kiiiieaBdfyrin**'»<»i^“®^P^^ P"* 

sii^Ti.c '*-*e-c *<j 


gnphochowt paasiMtT»m«iU,ntiifw andHev 
tons aboold hart ben lododed. 

The last two-lUids al thb work b a prorrdart 
iMok (n AitBoe fora with tbe hyont b two coluta* 
ooecofamnba tqs by step procednre of tbeopen 
boo and the other eofomo 0^ iMtnmeats and sa 
tarn tsrd I each step. TTse techni (joe of mort ope- 
rations b weQ iEustntedt abo tbe gmp IDiuln 
thns td Instroments avd b ratio'll operitwoi am 
meHenL Tbe nimo of e*cb loitrament ewdd better 
hare bren nder tbe Instnj'ant rather than aro- 
ben, wh cb reqnJf* reference t footnote. I the 
chapter on blow transfaiiosu It b unfortasat that 
a rnad cJ cuiion b not firm to se errty safegmard 
to arofd glrlu Incnnipatlbla blood. 

A Wblrtimpbr moU be of gtwt rain I a book 
of Ibb type WldU rmy faoanul shcoM J ert kp i 
pfoeedm book of its own. this b a besi^y so^ 
work for Ttfemct and faMe (or tbe pTryunllea cf 
each indlrldoaliaed precrara beoka. 

Kan CLlanna 

A V oceD e nt riew of tbe work cf tbe Johm Hop- 
. kha Qlate bpr ma ied In (7 jwgsfsyr wsU ire 
lire M FemsU VryUtJ* by Lawmee R. ^‘hirteB 
Tbt iboT raphailxet the tact that gyaerofogr U 
DO lo oger an ezeftd rdy sojgkal iTiedalCr bq t tha t tbr 
taccesefnJ pracddciorT cf gywcotocT must hare aa 
acqaalntaoc* with media r endoolaolofr pdric 
petboioip and chemothefspr Tbe first twe chap- 
ters deeJ with rrglcoal oat m tbe nest ts ritk 
ea b ry ef ogT aad congrnlul nallormadonA. 

Secd'jeilJT which embnees 3 ehspfen. dbeewn 
phrskfop and f ctfoeal dbt Hunces Tbme arr 
well hanBed od the rathmaJ ttltods of the sathor 
towardtbeqarstloQofcTwlorTliietkenriTbt beow 
(Draded The cfiscaisioo of these fsojects b eica 
lent and may be read ith profit and terfftbylhr 
e iprrieoced gynetmfogbt ell as by the t«tl*“cr 
The sroJoo deroted t terlne sod raginal p^ 
lapoe presmUs Ibese matters clearly aad b ta accord 
th the best CTCuool'ape tbooght of tisrb The 
Uo^tiationa re clear ^ kelp aaterbUr la fl ^ 
Hfar odersiandi gof tkeprocedairs nJch rede 
senbed to one who may n t here had targe Cj P<^^ 
tire eapmence Only those proerdona re Indeded 
which are tarorrd by the aelfkt of fTBCcotage 
oplatop Ills pleasing t find, adcr the be aiiu | ■ 
retrodispfacem^ a nn umle r that wholly sympteeg 
lees nnjTtWe nrtnxJr^daceinmts mar ne^ cm tcc 
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THE SURGEON’S LIBRARY 


REVIE\^S OF NEW BOOKS 


AN eictllfiitmi oaloo TTftatkeripyteciialqoc 
UtMual Ovyttn Tktrt^j Tetk Ifmu* 
Albert H. Aftdrewj, de»crlbe» brirfy bot 
detrty th Tiriooi •cceptea metbodi of ar ^ p a ad 
mlahtntkMi. namehr tenL catheter aod miik to- 
jetber with the tCftit mJerett ca a tecbnlqa 
reqolred t nae effidently the (Afferent typct taade 
by the variooi maaof cturen. 

Tilt aalhx tin tu'nrujixet the dlectl r mea e of 
the rariiJ rnnhidt ta t^k headed Fadon 
meeting Choice of Ad'nlabtndre hlethodt which, 
ta he atatn, remli that alofie methi^ of ad- 
minlttratloa caa entirety replace at her or both f th 
other methodi. 

The book ihrald be vailibk to all thow coo- 
cp u e d bi lha admlaktrUlon of o iy i en therapy 
Wama U Boom 

T he Qcetkat ToloBie 0>rr4ti ( R*fm Ttdi 
b fee nones and will be McnattnJ at atedesta, 
fndoale nonea, aad eperatlac roooi aa pa ikon 
The make-up of the boek la wu planned, tba type 
b letfbk, the papa hrfe foe euy refertace ud ue 
paper of r»d quality Tba bo^ b pnfnety Qlaa- 
trated but ft u wnfartmte that more leiqoeace 
phstopapfai. each u tha &nt three In Chapter 
are ot omx 

Th &nt third of the rolame b deroted to ope 
rathif room foadasentab of vhkfa the chsptm on 
pencoDet of the operating room, tta darcEiatioa of 
datles, and inTCaatioef are oaunaOy good. Tha 
portloe of Chapter NTfl pcrtalnhig to baorptioo of 
catpt U not m gr eement with the l e cg at Bteretnre 
Dor U any mestloo made of cotton as ntnre ma 
tenaL The chapter oo iteriEotioc ahonW be more 
corapkte forrcaa]de bo mestioa u made of rioilog 
catheten after bring iterilhed i formaldehyde 
LEkewke no Ohatnlloa or deeaiptioa Is ghreo cf 
sponge*, hparotomy pads, bparotomy sheet*, ri 
cetera, as to sue. bow made and folded The chapter 
on draping the patient b acetJenl tnfortnaatriy 
the photepaphs Infer the ouraes abonld dnpe the 
mtieot TT» ehyjler and EDastnUona ca sorgical 
poeitloQS are exetdeot bnt the illastratloa of the po- 
riboQS might better precede each act of operatioos 
A sectioQ with approprlata EIlutratEoat pertainisg t 
irtTwt signals for l oiii e t t, adsaora, tntni^ kgacurea 
knife aad sninge arowld be of great aid, Abo a pan 

niiyru. m Orrsey Troiier Ti^astij, Cis»>' 

DpT^BC. ntixra, • W Sr Aa»«t H h 

W T*w a»«* FilSiSm. Ut r*u _ 

■OesSitp** a»* Tsrm^iqi hr ten** •• ■ 

ttLMTa«C St^C» >*0 


craphon bow to pas* Instnnneiiti, ntnrta, aad Ega 
tnrea thoaU have bees Ind ded. 

Tba laat two-thirds of thb arork b proerdnre 
book la ootHne form with the byoat in two colmai 
ooa oloma b a step by step procedoie of the opera 
tioo and the other colsma Qsta iBstnreents a^ so- 
I area oaed In each step The techniqQe most ope 
ndoa* U weB [Ilastnted abo the groop EBotlra- 
tiofts of instrn'Desti D«cd I virions operalkns are 
eacriUnt. The aame of each ln*tremcat cnokl bettn 
have bees ander the Instiu'neiit rather il'*" nnen- 
bera, which reqalre reference f a footnote. I the 
chapter cn blo>^ transfatioos It b aafortinit that 
wordofea bos b not given to nw ertry safrgnml 
t Told giriDg [nawnpatlble blood. 

A hthUography wrjdd be of great raloe h a bock 
of tbb type Uuk every hoa^tal should (krekp 
proeedare book ef its own. thia b a baskaDy sowed 
work for refneace and gnida for th* prrparatloa of 
•wdb bdlTidBaliaed proeedare booka. 

Ean 0 . Ltreaxt 

A ff exceOest view of the wort of the John llop- 
■ klnsCHnlelipr tst ated Ln< 7 y«g 4 *n nil Sft 
lias M FtmiU U by Lawimcx R. VTlaftoa 
Tbe aatkor rtashiMm the Uct that gyaecolafr b 
DO longer an exti osirefy *0 rglral tpeebl ty ba t tha t ibe 
faccenfnl praetllioaer of gyrrecology most hare as 
cqoalnta es with meifia e, e&docriDolafy pHne 
patbofon and chemotherap The firat t chap- 
ten deu with reglosaJ nalom the next two wiili 
embryof og y and coogmltal malformatfom. 

Section ill wUchembcacea 3 chaplert. ditcwwi 
pbTsiolocT od fanctiosaJ drstiirbaDcea Tboe are 
wd banned and the rat local ttltod* of the a ihw 

toward tbe_qoe^tloeofeoilociiDe therapy f* 

mended Ine disaiatoD of these soofocts b ncri- 
lent and may be read I th profit nd interest br the 
eap er kn er d gyBeeo fo giit wefl as by the beglawr 
rte aectwo devoted t terin* aad vagtail P*» 
bpse preaents these Battera dearly and b in screed 
th the brU gynecologK tbooght of today The 
Dwalratioas are dear aad help rmloiiaElT En ghbg 
clear aderatan ding of tbe procedures akh rede 
scribed to one who may ot hare bad larg* epera 
Ureeipenrnce Only those piocedure^ are mdsded 
bEch re I rored by the right of nmr« 4 n^ 
opnifon It IS pieasi c I find, under the headiog a 
ietrodi*pb cement rerahtdeTthatwhoBysymptora 
less morable ret n>li«pls cements aia oe^ no bier 
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fonncd &lU>oafh Uk Caldvril MiQcr) da<t] 
flcaUoa B wrfl rcrfevcd. 

Ilemoniuife] are dbcuaed dearly aad c iaiKtv a- 
Ure treatment in blatk> placentae b ad ocated. 
Cenrean Ketkn b ctven lu proper place In tlw 
treatment of placenta pieria the o^kcratkia ^ dtolce 
la the central t^ix, in ddcTi)- pnmlparae, artd In 
thow Id abon there b limited cerrkal dlbtatkiti. 

The dbenadon ol poetpetal Infection b tborooffa 
and th recccuDrodatlm foe treatment are toond 

The majority of ohatetrical operatlotB are well 
CO cred I tb rather profuaely UhLStrated aectbm on 
cpeiative olMctrlca. ForcepL venloo and cetareao 
aectloc are f n> covered, iwi dear eonceptloo b 
tires t th t dent recardhit the contrahtdlcaUona 
od danten at aefl as the adraatifea of the vanoos 
procedirrea. 

Id feneral, thb U a sonnd book, carefoUy aoried 
oct by aa CEceOent praetreal wboae adrke 

may aeQ be foBoe^ by the treat majority of 
practklnt obatctrldaot. Puncascc H. Fsua. 

T he dfhth eiStkn of Tke Primciptu aW Prarftr 
*f OtttrtrU a book that has been la ose for y 
yean, la ftxi} aUerit the cpaality of the booh. It b 
pajtlcalarly forttnate that thk ratoable textbook U 
to be kept tm-to-da(e aod la dafly oae, amf Chat 
D CteeahlO Is the OM t d it. Hb hm amocbtlon 
1th D DeLee b sjanraece that Ur DeLee 
teiehlnf* affl be coolmned. 

MS Cs K1 


1 the first place the puUbhcTt ha malnlalud 
tbrirnual hl^^tambrdi la (kbbook. Thebtofaj 
hattnctl the type dea and tbciUnstTilkcisarc 
dcanly rtpeod n ee^ The onlr excepdom ihat e 
nc<ed are a fewphotofrmphv of opentlre peoetdam 
—notably the Drestratkea of the W ten terbnlcfae 
of extnp^toneal cenrean sedkia. Inihblint ace 
the cri^oal phototnphs ere probably oot clear— 
pbotMiaphs of opcntlom rardy are Thb tm 
ever Uiwt criUdtm of tha pnblishct s orh 
Th amnfement of the bixdt h eBestiaI}T the 
■ameisi pirriotia edit lon^and b dear TheWa 
b detailed and adcqnat The anthor has sbo pr^ 
vided Htlsf ctocy bfb&icnph atthersdefa^ 
chapter f« f rtha reference and stady 
Th hndor anthoc has done an rucUent ffece cf 
aorfc Ifl brl rinf thb book p-(o-dat This 
applla partienWiy t the scctioos that dal alib 
poyriokltF embeytfocy esdocnnoloc and cheiao- 
tberapy te used t ps es ent catsm 

peobh^ In a sitspJe manner Tbe standard tceh- 
Iqaa cf coodncthif Doemat labor od the difliart 
problems that compl at tabor and prefnaacr are 
•etulUy (fiaensaed. A Httk more space adfbt hi 
hers deroted ( the oroloflc CoarpJhatJoes ef prrf 
nancy and the purrperi m, hot that docs not mpfy 
T eilect eves of that sohject The chapters on 
poerpctal lofrctloe almtrrioe prtxnaacr aber 
lion, «tcrine mispUcrmenU, and prirk tutmn b 
prepascT re e^preialh (ood. UJ in aH, thb b aa 
cxreUenl took, uD GmshiUl t heccBSCsded 
for his aerrto I the profea^oo i kerplac it ipdo- 
dat Ls area b U xiton 


BOOKS RECEIVED 


TLvtI. rtcared art sehooa iederd ta tha departotnl 
udsach aduKMkdxmnt laast be regarded u KSdeol 
retarn foe the eonrteiy of tht ssnder SeJecuafa w*l ba 
foe rerie* ta the hilereiU of oor readers sad as 
ncspermlls. 

Arrian Ajaroyt or td Him skd Nect, roa biv 
DDfTS ID PEACiTTSdreras or Drrtma By Uaisy It 
Sl-mbo, DUD PhUadetpha, Leadoo and Ucetrcal 

J ^ Lbm^i Co wj- „ ^ . _ 

Tax ilums'ocs or Oamimet By V-eria W 

UD, and llano A C ti nrV' i KB UJ) F\CS 
p tJVwL spKa F \ Dana Co wj _ 

KrcTTSC B ^coTNO leaximao Srsrrri vn Pacnxc 
ms DtxaBscs tki torrm Umv «• 


PbQadelfdaa > A Oa b Co Mt 
RrcoMTxrcTTTT Scaosxt or Txr r uns 
d*D L Hatlws, U D I \CS St Lonia TV C T 
Uoaby Co wj ^ 

Ik an By Qeedoa 5 Stajw U Cn 

UC USA SewloA SortoolCo loc W 

Binairfcsio*i U si roa P tavTi rta Hks 

Bioon Faisaiu Brlmoe H Pace \ B U D Jj-sa 
firid. U aioia C TbaD»% Mi 
Pnsnuo or rax \rarw 5 srs By J»ho 
1?PW X>Sf 

fUan ) sded Londen, Sr» lack. and TertnU Cwd 
vanemty Press, atj 
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his bnlliant expenmental work, his elaboration of 
the basic pnnaples of a new type of field surgery, 
which has proved so bnlhantly successful in the 
present war, make us certain that he will be a 
worthy member of the glonous family of the finest 
representatives of contemporary surgery that is 
combined in the Royal College of Surgeons and 
Amencan College of Surgeons Professor Yudm 
will bear the title of Fellow of the College with 
I equal honor and worthiness His name is tied 
^with great successes in abdominal surgery, m 
plastic operations on the ahmentary tract, in 
blood transfusion, and m the prophylaxis and 
treatment of infected wounds, etc 

“We, the representatives of the family of Soviet 
medical workers, are today justifiably proud of 
the great honor bestowed on Academiaan Bur- 
denko and Professor Yudin At the same tune we 
express our smcerest appreciation to the Royal 
College of Surgeons of England and to the Amen- 


can College for this mark of distinction In the 
name of the People’s Commissar and in our name 
I ask you, Mr Vice-President and Colonel Cutler 
to convey our thanks to your organizations In 
the name of the People’s Commissar and m our 
name I congratulate Academician Burdenko and 
Professor Yudin on their selection for the honor- 
ary fellowship of the Colleges 

“Today’s occasion takes place m days of bitter 
warfare against the cruel enemy of Progressive- 
ness— Hitler’s Fasasml In this war, our medical 
teachmg has extensively become the teaching of 
War Medicine, and it helps our armies in their 
struggle against this cruel foe The admission of 
the most famous Soviet scientists to Honoraiy Fel- 
lowship of the Colleges marks in itself a strength- 
emng of the scientific ties between the alhed 
nations I am certam those ties will strengthen 
further in the continuation of this struggle to 
complete victory over our co mm on enemy^” 


CLINICAL CONGRESS NOT TO CONVENE IN 1943 


T he annual Chnical Congress of the Amer- 
ican College of Surgeons will not convene 
in 1943 

Motivated primarily by patnotism, in arriving 
at theu decision the Regents were influenced by 
the present conditions surrounding the general 
war program which have led to a greater burden 
on the members of the surgical profession in their 
local communities as a result of the large propor- 
tion of the profession which is servmg with the 
armed forces The Regents by this action took 
cognizance of the desire of the profession to do 
nothing which would interfere with the successful 
prosecution of the war program such as would be 
caused by temporary absence of its members from 
civihan duties dunng the Congress, embarrass- 
ment of the transportation system, and interfer- 
ence with the work of a local profession in prepara- 
tionsand presentations incident to such a meeting 


At the annual meeting of the Board of Regents 
which will be held later in the year, fellowship in 
the College will be conferred i» absettha on the 
class of initiates of 1943, as there will be no con- 
vocation exercises At the same time the list of 
hospitals, cancer chmcs, medical services m mdus- 
tiy, hospitals conductmg programs of graduate 
traimng m surgery, and medical motion pictures, 
that meet the College standards, wiU be approved 
and later published 

All present officers. Regents, Governors, and 
standmg committees noU contmue in ofiBce dunng 
the ensuing year 

The International Society of Surgery (now con- 
fined to the Western Hermsphere) which was to 
have met in special session dunng the 1943 
Chnical Congress, under the presidencj^ of Pro- 
fessor Jos6 Arce, of Buenos Aires, has also can- 
celled its meeting 



SURGER\ G^'KECOLOG^ AND OB^TITRICS 


J raofoite thfa eiectioo to be (J deep and wide 

meritng 

"The li*t decide bu »l»ini that the Uidted 
Sutea U DOW the enter oi merfieal cdence ml 
•dentlfic proUraa are t be lol Td from the 
pdnt of TCT of Amcrkan adence 

“Daring thla «ai I ha\T -re ceiv e d -very many 
pcDofj of atlentkm froen the United SUlea. My 
contifbotliona to world adence and 6dd aorsety 
are bat modest. It pfeaaea me to share this great 
hooor with all mrgeoesa of my coontry " 

uaraoE or nomaoK Tuon 
oQ elUeasQy tmdentatidmyaaiiitalknwbcQ 
irnnwdiatdy after one high hooot the mgeooa o( 
a accond peat Alhed coantry— U SA.— brratow 
OD me another eoe 

"I krKnralittJeofyoarbeaatlfalcoantry lam 
proDd of my aa^tirtaQce— aod «m 

Iriendship— with George Howard Ref^.tbe 
late Mayo brotben and aome other Amnnn 
■nrgeoQs of world fame. 

B toonldldreamrsyeaiaagotinttfmewoald 
coToe when I should not ^y becocoe an Borwary 
Fclbv of the Amerkao CoQege of Sorgeona. tet 
also sboold r e cei re ny degree aod thh diploma 
frocB the haads of title great Har\-er Cajaing;*s 
aa c cess oc 

By the way It h an utoubhlox fact that the 
da^ oi my decoration by the Allba completely 
couaddn with the day I was sev-ereiv srnended by 
a German shell on the eve of Jal> 1$. IQ15. 

For the aecocul time In the same quarter of a 
century our natlocts are muted la their hard 
efforts to save tbdr coantrrea and the world s dvf- 
Uzatkm. Now aa h was for the first dmr 
sre are fighUng with the same etcraal dangeio us 
roemy— Germany Bat as h was on the first 
occasOT oar British AIBes are figfailog again on 
oar tide 

“\Tctoty win be oara. Nobo^has anydonbla 
aboat it, em our eoeralea. Let onr adcntlfic 
rdaUons which have began In rime of soeb straloed 
ralhtaiT Deeds, get stronger and floorlsh more aod 
more after this vTC to ry and the won peace 

1natImeofttragglcauTgeryisasD«emar> for 
v-lctory as arms, ttaosporta aod aD fciads of stip- 
plt<^ Bat when the gnu of enernr wlQ cease 
and the released homanity will tarn with hope to 
the rcaUxatloQ of great datroetkn caosed by 
the war we targeons wiD have to heal the wonods 
and In^niiei of btmdreds of thocaands of people 
who havT woo f ns tha 

VoQT high election of me as Honorary Fellow 
of the Ammcan College of Surgeons wiD terre as 
a Dew additional lUmulos tor f rther deveVip- 


ment of my adentific wort fa sargefy ahfchhas 
already received from yoo such estimation. 
I once more deeply and sfajcereiy thank roB 

Hoaorary fcDosnhlpi In the Royal CoDege ef 
Snrgeoca oi FjigUnd were confcired by the Brit 
Isb dckgatea just prior to the awan^ of the 
bcooraiy feDowthipa In the Amerlctn CoQege cf 
Surgeons. 

ADOlm »T TtCX-COIOOMai mTF i »« n; o rT 

After tbe rweaentstion cf the feOowihlf*, Mce 
Commlsaar Koleanlhoff tbanhed the representa 
tivea oi the two Colleges 

Mi \Tct PitsHcnl, Ccfoccl Cutler and si 
those present. The tdiiiisrioo today of two onl 
atarxihg Rnsrian s m ' g e u oi, AcadetnJdas Bor 
denho and Proiessor yodfa to tbe Honorary Fel- 
kntahip of the Royal College cf Surgeons t< 
Engiaod presents its^ toos, witoesaesof thhact, 
as an ociraskm ol gitnt culturil and politkal 

“Tbe Royal College of Smgeona of Es^aod 
aloce long sm hat bm famed as an organlatioa, 
respocalbte fa no imal] way for the dmelopoat 
of sargrry both fa F.nglar>d aod cntslde her borns- 
dijteL Ameergst the [(Hows of this CoCege have 
been, aod re oow some of tbe onstandfag npre 
aentathes of EogHsb auTgwaJ thought. Thegrtil 
eat eapDoests of smgeiy of ther coentries ha e 
caroea the honor cf bdng honorary feOowt of tlds 
CoUw since its crcatloo fa accordance alth hs 
eaUhliriwd and glodoQS traditions. On every 
o«ukn the aclrctian of honorary fcQows amaugst 
foreign scientists has been an nubbsed and ^ 
appedslloo of tberr rtaBy great technica] ccb- 
triootlcna. Therefore, aelectloo to a hooonry 
fcQowahip of the Ro^ College of Surgeons a 
Fn^Und , has ahrava been a dhtfaetko fa the e; n 
of tbe world s Bcholara. Slmllariv tbe glory ^ 
the American College cf Surgeons It aefl known. 

'We are gisd fa the knowledge that todsT the 
choice of tbe Ro^-al CoOege of Sorgeons and the 
American College of S urg eo us aboukl hsTf bfln 
oj the two best r epresenattivet of oar oalht 
fo r g ery Both the new bortonry feDows ef tte 
CoQrgea, Academician Bor d e n Lo and Piofua* 

^ arc deserredh Umed fa oar coanlrf and 
OQtsldc brr boaodariet, as icadinf esperts bi tic 
realm of their spedaJtks. Not tor nothing ^ 
they both worthy of highest sdcntific decemtien 
of oar country— the Stalin Prise ahibt Aca 
Burinlo with honor bnldj lie title cf 
^ro of SodaEst Work. 

*TTe oatitaflding con tribuliooa of AcadctnlciaB 

Burdenko fa the deretapment cf neutwur^ 
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A TRIBUTE TO THE DOCTl ORS OF NORTH AMERICA 


T UE Arocriiaii CoDcjtc o( Soirnni hu re 
cthTd tbroogh Ibe DU-Ucm 01 Calturel Re 
latloDS erf the United States D^partroent of 
States photosUtkeofTV (rf a parctuDcnt presented 
tn the Atnerican Ambaatackx in Branl In Ibe 
BrstiRan lledical Aaudatkm <rf Rio de Janeiin 
<n the occasion erf Indepeodenee Day In tbe United 
States, which, as trasMted, readi aa foUows 


Sodfdadi de GbwccikcW ObAetdek A> a~J Dr 
Jerp Sot* Anna, 

Scewotek BesuHrs d* Oftalacitaak. Dr Rot Rirfn. 
Gooolaik Bimjaebs da rtdutra. Dr Ceor rrrami. 
^n cirrt wk BrsjiUrs dt Tufaccul^ Dr AHfcrto Eoua. 
Soefadad i BnrfJm dc Uniofu, PnC Dr Mvsra 
(Ua dt Sut* Aaaa 
RlodeJaacOv Jatyt, WJ. 

aaoo'TTE B\ TiiE no van or ■tat3.r> 


UfOITCCDEJiCE DAT 


Tbe Medical Aasodatioos of Rio de Jaaetro, 
Ihrmgfa their Presldenta, send to tbe eraod atates- 
m«p , FEsnUlo D Roo^-dt, on thu dale, and 
tbremfh tbe medium of the wortfay Ambaaaador 
Caff^ of feOcrwwp whkb their 

Braan&n coOeafiiea, Inspired bv tte best tenli* 
meats of Pan- AmerKaolxm, setta la trtbote to tbe 
Korlh Aioerican doctors. 


torWJs Nactoeddc^tifidct, fraf Dr J wiy da kiwt 
Its. da Fossres 

\c>deaaU Bnrtfim. de UaficBa USlar Coml Dr 
Hamcis de Abraa 

Ceieeb Bcswldm de O' Oscsr 

StaihcitA dot UedioBB da Us d« ftadro, tk A1 arv 
T rsTQ dt a**/** 

gi«‘it rfa .k ds Ea Ifltem dot OoiFltsls k^tare*. fW 
Dr Esufflulia*. „„ , ^ . 

SodMbde BaSfiUrs dt Deiwwnakvu Seflotrahs. Pnrf 
Dr Joaqohn UeUs. 

Scord^ ^*s^lert dt Csstroeotcroto sM Votneto, rraf 
Dr Ao(0to Brsadko Frfko 


Tlic folknrioc response on behalf of the Board 
of Rejenu of the Amcrkan College of SaT c e « a 
is hei^ transmitted to the Medical Aaaodatkrs 
of Rio de Jandm throoRh odiciaJ pneramesUj 
channels 

*'Tbe o&an and mmbm of tbe Board of 
Rq^cnta of the Arocncaji College of Saipoos fx 
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C ancer of the cervix and body of the 
uterus IS a curable condition (i, 8) 
Early diagnosis and treatment are 
prereqmsites for cure Bigelow and 
Lombard say that in certain forms of cancer 
the chance of cure decreases 4 per cent a week 
Approximately the same statement is given 
for carcmoma of the cervix by Todd who re- 
ports that from the onset of abnormal bleed- 
ing the chance of cure decreases 3 34 per cent 
a week The average time from the onset of 
symptoms to operation is stated to be 7 5 
months (2, 7, 17) Eleven of i hundred women 
with cancer of the cervix reach the surgeon in 
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the early (operable) stage, 29 m the stage of so 
called “border-line operabibty”, 60 are totally 
inoperable when treatment is begun (8) 

Delay is thus responsible for a majority of 
deaths from cervical cancer, a delay to which 
both patient and physician contribute A pa- 
tient with cancer of the cervix reports to her 
physician on the average 4 months after the 
onset of bleeding, from the patient’s first visit 
another 4 months intervene before operation 
is performed Figures quoted by Simmons and 
Daland m 1924 and by Hoge m 1942 are al- 
most identical as to preoperative time wasted 
The critical weeks lost by the patient can be 
salvaged only by slow education of the pubhc 
We are concerned here with the fact that the 
physician, confronted by early cancer of the 
cervix or endometnum, often fails to make a 
diagnosis durmg the only period when the life 
of the patient can be saveij Ignorance, desire 


{Legends for frontispiece ) 


First row, normal cells Reading from left to nght nor- 
mal precomified cell iMth basophilic cytoplasm and Aesic 
ular nucleus, normal fully comified cell with acidophilic 
cytoplasm and pyknotic nucleus, normal basal cell with 
large vesicular nucleus (Magnification X 875 ) 

Second row, celb seen in caranoma of the cervix Read 
ing from left to nght large atypical histiocj tes with phago- 
cytosed material and xacuolcs, two cells with large nuclei 
(note cspcaally siec of nucleus in relation to size of cell), 
group of “fiber like” cells with elongated nuclei show 


ing considerable vanation in sue (MagmficationXSys ) 
Third row , cells seen in carcinoma of the cervix Reading 
from left to nght large raultinucleated giant cells, “tad- 
pole” cell with double nucleus, OToup of atyT^ical cells wnth 
vanation in size and shape of nucleus (MagnificationXSyy ) 
Fourth row , cells seen in carcinoma of the endometnum 
Reading from left to nght large cell wath large vesicular 
nucleus, group of abnormal cells with significant vanation 
in size and shape of nucleus, atypical cells smeared from 
tumor in carcinoma of endometnum (Magnification X 875 ) 
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C ancer of the cervix and body of the 
uterus IS a curable condition (r, 8) 
Early diagnosis and treatment are 
prerequisites for cure Bigelow and 
Lombard say that m certam forms of cancer 
the chance of cure decreases 4 per cent a week 
Approximately the same statement is given 
for caremoma of the cervix by Todd who re- 
ports that from the onset of abnormal bleed- 
ing the chance of cure decreases 3 34 per cent 
a week The average time from the onset of 
symptoms to operation is stated to be 7 5 
months (2, 7, 17) Eleven of 3 , hundred women 
with cancer of the cervix reach the surgeon m 
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the early (operable) stage, 29 in the stage of so 
called “border-hne operabdity” , 60 are totally 
inoperable when treatment is begun (8) 
Delay is thus responsible for a majonty of 
deaths from cervical cancer, a delay to which 
both patient and physician contribute A pa- 
tient with cancer of the cervix reports to her 
physician on the average 4 months after the 
onset of bleeding, from the patient’s first visit 
another 4 mon^s intervene before operation 
is performed Figures quoted by Simmons and 
Daland m 1924 and by Hoge m 1942 are al- 
most identical as to preoperative tune wasted 
The cntical weeks lost by the patient can be 
salvaged only by slow education of the public 
We are concerned here with the fact that the 
physician, confronted by early cancer of the 
cervix or endometnum, often fails to make a 
diagnosis durmg the only period when the hfe 
of the patient can be saved Ignorance, desue 


(Legends for fronhsptece ) 


First row, normal cells Reading from left to right nor- 
mal precomified cell with basophilic cytoplasm and vesic 
ular nucleus, normal fully comified cell mth acidophihc 
cytoplasm and pyknotic nucleus, normal basal cell mth 
large \ esicular nucleus (MagnificationXSvs ) 

Second row, celb seen in caranoma of the cervix Read- 
ing from left to right large atj'pical histiocytes n ith phago- 
cytosed material and \’acuoles, tno cells with large nuclei 
(note espeaallj size of nucleus in relation to size of cell), 
group of “fiber lihe” cells with elongated nuclei show 


ing considerable variation in size (MagmficaUonXSys ) 
Third row , cells seen in carcinoma of the cervix Reading 
from left to right large multinucleatcd giant cells, “tad- 
pole” cell with double nucleus, group of atypical cells with 
vanaUon in size and shape of nucleus (MagraficaUonXSys ) 
Fourth row, cells seen in carcinoma of the endometnum 
Readmg from left to nght large cell with large vesicular 
nucleus, group of abnormal cells with significant \anation 
in size and shape of nucleus, atypical cells smeared from 
tumor in caranoma of endometnum (,MagnificationX875 ) 
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to pv-e re*5*Qr»iKe nnfamiljarity Kith pd\'ic 
mmin tUoD rducUncetoadvi^biopf\ ether 
nriTaiTut km and carctUpe aD cootrlbute to 
the cntica] dell} A technlaDy tunpie method 
of m i kin g i presumptive diigooB* of cterine 
ciDcrr in diflr office pnetke «ould lid greith 
in the eiri} micoNTrv of femile getutil mihj' 
nine} Such iroethod Kts been dcicrfbed bv 
Pipinlcolaou (it la 13) bj which 1 diagoos^ 
of uterine aidooma mi} bciaideb) >-r*mlni> 
bon of the viginil finear B\ tidtible collee 
don fixing ind itifmng of tne raglnil lecre- 
tion he hu been able to Wcnti/> cetU pretent 
only in miiipunc} of tbc female genitil tract 
In tbc bHtef that thi* wwk U corrobomled 
pUce* in the hand* of the pnctltkmer 1 pne 
rial method of eari} ffitgiiwU, we bi\t sbxl- 
ied the vipnal rmean taken from laopatienU. 


The mitenil for this rtud} consei frocn two 
•ourcei ooe the ^laceQt Metoonil ^ardiof 
the ilimchuKtta Geoenl Hospitil and the 
G}ikecolopc Tumor Gloic and tbs priNKte 
pnebeta of tboee laodated «ith tbeV two 
•enicei two the GtTieoologic Serwe of the 
Foadrilie Hoipitil (ilMuchuietti Depart 
meat of Pubhe Health) and its GynecDwgk 
and General Surgkal Out Pibenl Cinica. One 
hundred and fift} -aeTco cases were taken from 
the ^IiMacfausetts General CUnic and 63 from 
tbc PondviOc HoapitaL Tboc two wKirces are 
rich in malenal— the hlamchiaetti General 
Hospital having manj- o-nccologic patients 
with Donmahgnant lesons, and th: PondviDe 
Hospital hiNdog many with maUguant kskoa. 
The vaginal smears in all instances were taken 
by the authors thcmaelvTa. Twooftbeautbora, 
R. G and I K, mode independent ohsem 
bona upon eairii slide of the Pondvillc teriei. 
Id moat rnw the result of the Wopsy was not 
known to dtber examiner All tmean were 
caBed either pontIvT or negative none ‘‘sus- 
It is noteworthy as an indlatkiD of 
the ipeafiatv of this method that m no ro- 
stance was there disagreement between the 
two exiininefa. 

TTCHXlQtTE 

The technique for taking vaginal smears ia 
thatdesaibedb} Papaojcolaoufii) \sli^tl) 
curved glaii pipette 8 inches In length is at 


tacbed to a 3 inch rubber suctioo bolb. The 
pipette must be ibsohilclv dry and the patj^t 
must not have douched tfw same dsv These 
precanlloni arc necessax} since water In the 
vaginal siDcar desUoya the cdhilai detsIL 
The rubber bulb Is c on ip i e sa e d and the fJpettc 
Is then inserted Into the vagina as far u pos- 
sible In order to reach the fomli. TIk buffi h 
leleascd and the pfpette withdrawn slomtv 
The material Is blown on s previousl} marked 
sUde which Is Immcdlstely dropped into a bot 
tie of fixative (one half ctlier and one half 95*^ 
akoboi) Since drying deitrtrva ceDular drtail 
It is essential that the slide be placed immedi- 
atelj bi the fiiativT Fixation for 5 rdmrtes b 
sufiudent but iHdca may be left in tbe fiestire 
without deterioratioa for as long as } wttVi. 

The slides are run down throogb tbe ako- 
hols dbtlDed water Tbev are 

atalo^ for 3 minutea in Harris buoaloxylin 
dipped four times m a 0 5 per cent aobition 
oi nydrochloric add, washed In numlng tip 
water and placed in a 0.5 per cent aaiutlM w 
Glhlum carbonate for I minute TbetDdeatie 
washed again in running tap water nnsed b 
dtttiDed water and mn up through the aki> 
hols to 93 per cent alcoboL 

They are t^ italned for x minute m a ay 
per cent lolulwn of orange G in 95 per cent 
alcohol The noears are next wadira In two 
changes of 95 per cent alcohol Thev are 
staln^ in EA 36^ for a minutes, washed m 
threechangesof95pcrcentalcoboJ nmthroogh 
abaolute alcohol to xylol, and mounted in 
Canada balsam (lo) 


pucvosTTc ciraaiA 
To recognize the atypical celb found In car 
cuiocna of the cervix and endometrium It b 
necessary at the outset to know the mtrmd 
crOi of the vaginal icCTctioo These nonnal 
cells may be divided into three groops the 
cornified icri« tbe basal cells, and the endo- 
metrial ccili. Cornified ceils are again dmdfd 
in two group*, precomified and fuUv comificd. 
Tbc precomitiri cell* are large wafer 4ilx celb 
with abundant thin green cytopiasm and a 
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vesicular nucleus (Fig i) The fully comified 
cells are similar to the precomified -with the 
exception that the cytoplasm stains pink and 
the nucleus is pyknotic The cytoplasm may 
show some signs of degeneration such as wnn- 
kling and granulation (Fig i) Basal cells are 
smaller, round or oval cells with green cyto- 
plasm and a vesicular nucleus (Fig 2) With 
extreme atrophy of the gemtal tract the nuclei 
of the normal basal cells may contain chroma- 
tin m large clumps Endometrial cells are the 
smallest of the normal cells They consist of a 
small vesicular nucleus with very little cyto- 
plasm They show httle variation m size and 
shape (Fig 3) 

The criteria for the diagnosis of carcinoma 
of the cermx are as follows the cells show great 
variation m size, shape, and form — much 
greater vanation than is usually seen m the 
pathological section of the same tumor The 
most stnkmg variation m shape appears in 
the tremendously elongated “tadpole” cells 
(Fig 4), which have a rounded head contain- 
ing the nucleus and a long thin tail Long 
fiber-hke cells may be found (Fig 5) These 
cells are extremely elongated, with tapered 
ends, and contam an elongated nucleus, or 
two or three nuclei They may be found 
singly or m groups 

Many atypical cells have vacuolated cyto- 
plasm giving the cell a foamy appearance, but 
cellular vacuolization is not diagnostic of ma- 
lignancy Staming charactenstics of the cyto- 
plasm are not diagnostic, smce m the vagmal 
smear the atypical cells may have either baso- 
phihc or acidophihc cytoplasm This vanation 
in stammg may be due to differences m the acid- 
ity of the vagina as the result of either infection, 
parasitic infestation, or estrogen elaboration 

The nuclei of abnormal cells show marked 
variation m shape and size, and bizarre forms 
occur There are often signs of mcreased ac- 
tivity of the nuclei, as indicated by clumpmg 
of the chromatm, granularity of the nucleus, 
and occasional!}" an apparent increase m the 
amount of nuclear matenal Nucleoli are seen 
occasionally but not consistently enough to 
make observation of the nucleolus an impor- 
tant aid m diagnosis Mitoses may occur but 
are ver} rare However, cells are seen which 
appear to be in a prehmmars' stage of mitosis 


The most frequent variation of the nucleus is 
its size In the abnormal ceU the nucleus often 
fills the entire cell, leaving a thin, but distinct 
run of cytoplasm (Fig 6) Often multmucle- 
ated giant cells are seen, occasionally contain- 
ing as many as a dozen nuclei (Fig 7) 

Histiocytes are often present m positive 
smears (Fig 8) The histiocytes vary greatly 
m size They often contain phagocytosed cel- 
lular elements such as red blood cells, leuco- 
cytes, and cellular debris They frequently 
have acidophilic cytoplasm The histiocytes 
continue to show numerous vacuoles even 
after ingestion of cellular elements Histio- 
cytes may appear in normal smears 

Leucocytes are usually present, but their 
numbers vary tremendously In an occasional 
positive smear they appear in clumps 

Red blood cells or evidence of old bleeding 
are present in every positive smear We have 
never made a diagnosis of mahgnancy without 
some evidence of blood The evidence of 
bleeding may be either red blood cells (which 
occasionally stain basophilic), fibrin, or old 
blood pigment, which appears as small orange 
or green, fern-hke deposits 
In the diagnosis of endometrial cancer the 
same general cnteria apply evidence of blood 
must be present, an mcrease m leucocytes is 
usually seen , histiocytes are frequently found 
The variation in size of individual atypical 
cells m endometrial cancer is not so great as 
m cervical The cells are more like those seen 
m stained sections of the same tumor Abnor- 
mal endometnal cells are usually found m 
clumps which can be easily seen under low 
power These cells show very httle c}"toplasm 
and the nuclei are usually hyperchromic The 
chromatin may appear as dark granules m the 
nuclei The nuclei vary tremendously in size 
We have found that the diameter of normal 
endometrial nuclei vanes between 3 7 nucra 
and 9 4 micra The nuclei of tumor cells were 
found to measure 2 8 to 14 i micra Haumeder 
found the nuclei of cells in caranoma of the 
endometnum to be twice as large as those 
found in hyperplasia of the endometrium 
Occasionally in endometnal carcinoma large 
cells are seen with an abundant amount of 
cytoplasm and large vesicular nuclei (Fig 9), 
but are rare Mitoses (Fig 10) are ver}" rare 
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Fi^ 3 Smear taken from normal endo- 
memiim after surgical removal of the 
uterus Compare with Figure 12 Mag- 
nificationXSas 



Fig 4 Caranoma of the cervix A 
hu^e bizarre shaped cell with double nu- 
clei illustrating the marked variation m 
size and shape of cells encountered in 
caranoma of the cervix (Tadpole cell ) 
MagmficationX 825 
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Fig 7 Two multinucleated giant cells 
seen in epidermoid carcinoma of the 
cervix MagnificationXSis 
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Fig 8 Two large histiocytes with 
phagocytosed polymorphonuclear leuco- 
cytes and red blood cells seen in a 
vaginal smear from a case of epidermoid 
cervical cancer MagnihcationXSas 
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Fig II Adenocarcinoma of the endo- 
metnum Atypical cells shornng great 
vanabon in size and vesicular nuclei 
mth no apparent cytoplasm Vaginal 
smear MagmficationXSss 
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In some smears the tumor cells are so ab- 
normal that they are easily recognized and the 
diagnosis is made without difficulty In otlier 
positive cases, the variation from the normal 
IS not so apparent and the diagnosis can be 
made only after long and careful study has 
been earned out 

An attempt was made to determine whether 
the abnormal cells seen in the vaginal smear 
were actually tumor cells, or whether they 
represented a tissue reaction secondary to the 
presence of cancer Smears were therefore 
taken from the tumor as soon as it was re- 
moved at operation By taking the smears 
with a pipette the conditions of the vaginal 
smear were approximated Smears were taken 
from the tumor in 7 cases of cervical cancer 
and in 3 cases of endometrial cancer In each 
case the same type of cell found in the vaginal 
secretion was found m the smear from the 
tumor itself (Figs ii and 12, Figs 13, 14, 15) 
These observations are presumptive evidence, 
smee the cytology is the same m both cases, 
that the abnormal cells seen in the vaginal 
smears are actual tumor cells 


RESULTS 

With the methods described we have stud- 
ied one or more vaginal smears m 220 cases 
No cancer cells were found in smears taken 
from 153 ^vomen Smears were taken from 
these patients because the)' were either in the 
cancer age or because of symptoms of vaginal 
bleeding or discharge Of these, 79 had biop- 
sies, curettage, or hysterectomy with negative 
tissue diagnosis for cancer The remainder of 
these patients ivith negative smears did not 
present enough evidence for malignant disease 
to require operative procedures 

A histological diagnosis of uterine carcinoma 
was made in 62 cases Forty-six of these pa- 
tients were found to have carcinoma of the cer- 
vix Forty of these cancers were epidermoid 
There were 3 each of adenocarcinoma and 
adenoacanthoma Of the 46 cases with proved 
cancer of the cervix, positive vaginal smear 
diagnoses were made in 45 — percentage error 
of 2 2 Ten cases, or 22 per cent, were classi- 
fied as early (lA) cervical carcinoma 

Twelve cases had endometrial cancer Ten 
adenocarcinomas and two adenoacanthomas 
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were fcKmd. Five were dt«ificd tsearij c»n 
cer Of tbc 13 cajc* with oidoinelri*! cucer 
1 1 were <n*gQ(»ed w^th viglnal smetr— per 
CTO tige error of 8 3 

Epidennoid onctr of tbe Nigma w« fotmd 
In 3 patients whose i-a^nal smem were pod 
list CsncCT cells were fonnd in tbe \w gtn»l 
smear taken from 1 patfeot who had a cancer 
of the reel am and a rectovamnal fistula la 
view of negiUiT patbolofical findingi oq ci 
amination of the uterine curettemenls we con 
duded that the tumor cellj probab!) came 
from the rectal car»ccr 

Of 153 negative cases petntivT smears were 
reported to 4— error a 6 pjcr c«t 

Vaginal smears <Cagn«ed as poaltive were 
taken from 5 patirots srho have not >et come 
tooperation Tbeyaredisaifiedaslnaimplete 

ElALUATtO'f Of rnjDT 

TVre hare been man> attempts to diag 
ooae cancer from dngle or groups of cells 
Tbe majority of th^ stodies deal primarilr 
with tbe ceOi found in pleural and asdtic fiuld. 
In earl) studies the ntdd was smeared on a 
slide ftatoed aodeiamlnecL Gradually 
this method was rejrifaced bv oeotn/uging the 
fluid fixing the aediment, Imbeddirig to paraf 
fin cutting and staintog YlcEtonald and 
Broders bdiere that smears are at aatb/ac 
tor\ as the centrifuged fixed speomen. Tbcy 
pubhih DO ftatistlcs. Zemansk) using tlw 
fixed ceotrrfaged ipecunen glixs statistics 00 
tbe method In pleural and aaddc fluids. lo 
cases wHth malignant disease be reports 54 
per cent diagnosed accurately Foot using tbe 
same method found that cardnoma coold be 
correctlx dugnoacd to 6q per cent of abdotol 
nil floioi and to 31 per cent of tboradc fluids 
Foot bclic\'ei that in a dtogoosti of cancer tbe 
most Important criterwn Is tbc ratx) betweea 
the nuc^ui and nudeolui. Qainsd also em- 
phasixes the Importance of tbc slie of the du 
deolus. Schleslngcr used as criteria of malig 
nancy groups 0/ <ifb showing poUriti sharplv 
dtstinct cell walls, and acinar or paeudoadoar 
formatioQ He reports 60 per cent accuraci of 
disgnoM- Graham stresses the importance of 
true tunwr giant cells to serous eflusloos. 

RecentU Gowar has publtihed results on 
tlK caminatkui 0/ the sputum in caraDoma 


of the long An accurate diagnosis was made 
In 64 3 per cent of notrtlre cases. As cnteiia 
of maligDancy be Ibts iboormaJltJes to die 
and shape of nadeus, the presence of midn 
oftTO containing more than one nudeolua, and 
icoltinucleated giant ceDs 

As etrlv as 1918 Papanicolaou recogmad 
cancer celis to the vaginal smear Pajanico- 
laouandTraut (13) to thrir recent monograph 
report that thej failed to detect roa%nant 
ceils to 4 of a total of tij cases with dooco 
strabJe cancer of the cerxii They found can- 
cer cells m the I'agioal imean of 46 0/ 53 
patientB with cancer of tbe fundus. Our re 
suits and those of Papanicolaou Indicate that 
a cancTT cell can be more readOi Identified Id 
the i-aginal smear than to body fluid seditneots 
or sputa. Tha increased accuracjdn eflagnofij 
is pTobahJ) doc to the fact that theceOs to the 
vaginal fluid are in greater concentration and 
hare suffered less dcgrncralioo. 

In considering the mistakes that «e bare 
made to diagDosb there are certain Important 
lesaom to be Itameri Two cases with prcnvil 
cancer had negative vaginal Bnears. Id etch 
tostancr onl> one smear arts ai-allable for 
stud) It a therefore evidect that to an) {£]>• 
icallv suspicious case ooe Degalivc smear can 
not be depended upon to eidnde the p r tjuac c 
ol cancer l\ e do not know bow many nrga 
tire amears are needed to prore that cancer 
isDOt present Sixteen smeara were taken over 
a period of 7 da)a from i patient with cervical 
cancer CanceTceHsappcaredtofiinteanodlr 

Ia3caaescsncrrwtsindkatcdb\ thesmetr 
bat curettage proved Dcgithe H)aterecto(B) 
was not performed. These patients are bdog 
carefulJi followed. In another case tbe snwtr 
wmspontire Yo cancer was found 00 rootfac 
pathological cxammatloo after coorplcte re 
IDO al of the uterus. No rerlal sections were 
done and the ipecimefl was discarded to tbe 
laboratorv 

These mistakes should be coeuideied to re 
lation to the following cases. 

ME r C No. A itaelo wo«* fed 69 

itsn u WTO 00 JtMSj> 8 91). 51 * Bwotta 

before the bid nolim rsfiasl bteedisf, asd for 
noQtk be bad entorieu attosf A'ftisrfr Tbe 
lenis SI fora rd ensfl r>d iDnTsUf Cnreflm^ 
ttvrsW pc4>pad res 00 Ibe poUerwr sll of ibe 
otenii. Tbe pslboiofrit reported sdruostastboeis 
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of the uterus Before operation a vaginal smear was 
taken The uterus, cervix, tubes, and ovanes were 
removed by total abdominal hysterectomv The vag- 
inal smear was positive and the report from the pa- 
thology laboratory showed fibroids, cervical polvp, 
multiple follicular cysts of the ovary, stromal hyper- 
plasia of the ovarj, but no cancer 

This case is one of very early adenoacan- 
thoma (adenosquamous cancer) with positive 
biopsy and positive vaginal smear, but the 
laboratory found no evidence of cancer on 
routine section of the exased uterus The 
blocks were discarded and could not be recut 

D Y , P C No 9511 A mamed woman aged 49 
years, with no children, was seen on February 24, 
1943, complaining of a discharge since 1931 Three 
vears ago with the menopause the discharge de- 
creased untd August, 1942, when it became more 
profuse and colored Exammation showed a clean 
cervix with a few exposed cervical ducts The uterus 
was forward, of normal size, and movable There 
wras a mass m the nght vault A vaginal smear was 
taken and an endometnal biopsy was done The 
smear and the biopsy were both positive for endo 
metnal cancer On March 5, 1943, another smear 
was taken and was positive The uterus was re- 
moved by means of total abdominal hysterectomv 
and on examination of the gross specimen the endo- 
metnum suggested cancer About 15 sections of the 
endometnum were cut and no cancer was found 
Blocks were then re cut, 3° more sections were made, 
and in 2 sections adenocaranoma was found The 
diagnosis was confirmed by Dr Tracy B MaUory 

These two cases illustrate that failure to 
demonstrate cancer on routine pathological 
examination of the excised specimen does not 
exclude the presence of cancer The proof 
rests upon a negative result followmg com- 
plete serial section of the uterus 

It should be noted that in both these cases 
m which a positive diagnosis was made by 
vagmal smear the cancer was m im early stage 
To date we have made and confirmed the diag- 
nosis of cancer in 15 early cases 

An example of early cervical cancer diag- 
nosed by the vagmal smear techmque follows 

Mrs H W H , P H No 21070, a 43 year old 
woman, entered the clinic complaining of i month’s 
intermenstrual spotting The cervix presented an 
erosion of the left antenor lip at the external os 
Biopsj revealed chronic cerviatis No vaginal smear 
was done Two months later a small, nonulcerated, 
hard, nodular area was found in the antenor portion 
of the left lateral lip Vaginal smears w ere positive 
After a positive biopsy a Wertheim hysterectomy w as 
done The cancer measured i 3 by i o centimeters 


We do not feel justified m advismg opera- 
tion for utenne cancer solely on the evidence of 
a positive vaginal smear The positive smears 
should be confirmed by biopsy or curettage 
This method is comparable to tubercuhn 
testing of college students for tuberculosis, 
who are thereby screened, chest x-ray films 
bemg mdicated only m the positive reactors 
In our hands this method of diagnosis has 
proved of significant value A systematic 
study of the entire smear and an experienced 
knowledge of cytology are necessary in this 
tyx>e of exammation We advise incorporation 
of this method of diagnosis as a part of every 
routine physical exammation in ofiice, out- 
patient department, and hospital It is pos- 
sible that State cancer diagnostic laboratones 
should make vagmal smear diagnostic service 
available to the physiaans of the community 

SUMMARY 

We have studied vagmal smears from 220 
women m an attempt to make the diagnosis 
of utenne cancer The techmque, entena for 
diagnosis of cancer, and accuracy of diagnosis 
have been discussed We beheve that bj’’ vag- 
mal smear exammation utenne cancer can be 
diagnosed m an early stage 

We express our thanks to Dr George N Papanicolaou 
for his courtesy and help in this study 
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F or centnries attempts ha« been mmU 
to curt aneiiTjuna peripheral ^Ttsela 
b) surgical roetbods. Prior to the tnne 
erf ilatas, the classical metbod erf An 
t^DS and that of Purmann srere axtHaWe for 
the raefical cure e>f tbe coodltion and Hontenan 
Lgaticn was practiced widelj because of tbe 
dangen Inbcre u t in tbe direct surgical attade 
on the aDeurjutL Matas perfonnrf tbe first 
CDdoaneiDysniorrbaph; In starch, iSSfi and 
his work during the next few j-cars (ti) with 
that of Halsted led to the modem d^lop- 
roent of surgery of aneur^-ims of peripberal 
%T*sela 

ArterioNtnoos fistula was recognised first b> 
WHUamBonterb 17^7 Broebet In 18^ tc 
cording to Bolman (9) attempted m 1 c»*e* to 
am tlx esodilkta surgicaliy by pnuunal Uga 
tioe of tbe artery but gangreoe ensoed In both 
cases. Norrit, io 1843 reported tbe first sur 
gKtl core which wu actueved b^ proximal 
and distal IigatKU of tbe artery By 1886 
Bramann was aWe to condiide froen a review 
of 159 of arterkrveooui fistula, that 

Huntenan bgitioo was to be coodemned ab- 
solutely and that the treatment of cbofcc was 
quadruple ligation and cxdiion of obliteration 
of tbe communicatKin between the artery and 
tbe vein. Zlatas methods of endoaneuryt- 
morrhapby were applied In tbe treatment of 
arteiioTenota aneurysm by BKkham in 1904. 
More recently the many observation* and coo 
tributions of MaJdni ilatas (ii 11 *3) 


tion at tbe dinic. Several case* of lesions that 
Involved tbe great vesacls leading to the n 
ircmItJes bavT been Included It was our pur 
pose In reviewing the records of tbe cases to 
determine In na^cular, which operaUve pro- 
etdorea havT been cmpl«Td and the resohs 
following tbe several different p i o iir dur e i . 
WUIc acquired arterial anenrysm and artcrlo- 
veiKraa fistulas mav differ maikedh In ibeir 
causatloQ and tvmptonu and In tbe methods 
neceatary for tbeir coneetion tbe two tvpes of 
ieaioos are similar In that tbdr radkal cure 
often demands that the main artenal njpply of 
theexUnrdty be iDterrupted. In either case a 
careful evahiatloe of tbe collateral dmlatioo 
must be msijg before operation Is osdertalm. 

iiovs AXD svurrous 

Tbe signs and symptoms of penphenl 
aocuryim and arter^TDOus fistula art vtD 
known arxl usoalK are so typical that tbe 
diagnosis may be made with certainty In the 
case of aneurysm tbe cbaricteriatlc eipandle 
pulsating tumor situated along tbe course cf a 
vessel ai^ associated with a syatoltc bruit and 
thrill Is patbognomouic. Some confmxm mar 
arise when tbe aneuryim Is more deep tested 
or Is surrounded by mflammatory tblckcniaf 
of eitravasared Wood Interference with lie 
arterial supply to tbe limb venous stasis with 
edema, daodication and bchcmlc neuritis are 
often prcjcn L 

Load regional and syatemic effects are pco- 


Holman (7 i 9) Rdd (so si ss^andotinia doced by an ixtttlc^TECva fistula One of m 
have clarified the pathWogiciJ ^vsiology of (Pemberton) and Saint proposed that t^ 
arteriovenous fistula. local effects be considered those shown b\ tW 

Tbe present review Is based 00 the records mvolved vessels the regwoal effects thow 
of a aciia of 67 patients who suffered from ac manifest In tbe involved Emb and the sy slnnic 
quired peripheral ancuryara or arterioveDous effecU those shown bv tbe general draiUt^ 
fistula or both and wWj were treated bv opera system. The Involved vem shows ddaUOon 
Fw-ii«r*T-»,<s«joT vr^ci-c tortooaity and eloogation whDe the artery 

46s 
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proximal to the fistula shows dilatation, thin- 
ning, and degeneration in aU its coats The 
mvolved hmb shows hypertrophy, an mcreased 
temperature, and trophic effects, which are 
due to decreased capillary blood flow and to 
the impeded venous return The systemic 
effects, as shown by Holman (8), depend on 
the size of the fistula and on the unobstructed 
return flow of blood to the heart The larger 
the fistula and the longer it exists, the more 
likely are cardiovascular changes to develop 
These changes are exphcable on physiological 
grounds and depend primarily on an increase 
of the total volume of the circulating blood per 
umt of time and particularly on the volume 
flowmg through the arcmt of heart, artery, 
fistula, and vein The cardiac hypertrophy is 
a result of the mcreased work necessary to 
handle the increased blood flowmg through 
the heart per imit of time, while the dilatation 
of the heart is part of the general dilatation of 
the vessels necessary to handle the increased 
volume of blood flowing through the arcuit of 
the heart, artery, fistula, and vein (7) 

In addition to the pulsatmg, expansile mass 
and the engorged and often pulsating vems, 
the continuous brmt and thrill with systohc 
amplification and the mcreased beat m the 
region of the fistula are usually so unmistak- 
able that aneurysm and artenovenous fistula 
are not confused Rarely, studies of the car- 
bon dioxide and oxygen content of blood taken 
from a vem near the lesion are necessary to 
distmguish defimtely between the two condi- 
tions The transient rise and fall of blood pres- 
sure and fall of pulse rate (Branham’s brady- 
cardic reaction) when an arteriovenous fistula 
or the artery proximal to the fistula is oc- 
cluded, have proved a valuable means of dis- 
tmguishmg between the two conditions 

CAUSATION 

The causes of aneurysm are numerous but 
they may be classified rather broadly as m- 
flammation, arteriosclerosis, trauma, embol- 
ism, or congemtal defect In the present senes 
of aneurysms, external trauma accounted for 
1 2 cases One aneurysm of the brachial artery, 
one of the ulnar artery, and two of the popht- 
eal artery were encountered m 4 patients who 
did not have any other evidence of inflamma- 


tory or degenerative disease of the artenes 
Three patients who had popliteal aneurysms 
and one who had a femoral aneurysm were 
elderly and had obviously advanced arterio- 
sclerosis Two patients, each with several 
aneurysms, had extensive artentis, in one, the 
diagnosis was clearly thromboangiitis obht- 
erans, and in the other there was extensive 
migratory phlebitis associated with the arter- 
itis Three patients had syphihs and m each 
the aneurysm mvolved the pophteal arterv 

Three patients had an aneurysm of the ar- 
tery which supphed an artenovenous fistula 
and the cause of the aneurysm seemed clearly 
to be the arterial degeneration caused by the 
artenovenous fistula One of us (Pemberton, 
17), m 1930, suggested that the association of 
an aneurysm with an arteriovenous fistula 
should not be unusual because of the marked 
dilatation of the artery proximal to the fistula 
As a result of this dilatation, there occur mthe 
wall of the arterv degenerative changes, prob- 
ably produced by partial obstruction of the 
vasa vasorum In this way, conditions become 
ideal for the production of the aneurysm In 
one case m which there was a congemtal ar- 
teriovenous aneurysm of the left foot an 
aneurysm of the left pophteal artery devel- 
oped In another case m which there was a 
congemtal arteriovenous fistula of the right 
hand and forearm an aneurysm of the right 
brachial artery developed In the third there 
were traumatic arteriovenous fistula involving 
the left superficial femoral vessels and a huge 
aneurysm of one of the retroperitoneal vessels 
m the pelvis 

The great majonty of acquired arteriovenous 
fistulas are due to external trauma m which 
the vem and the artery are mjured simul- 
taneously In the present senes, 32 of the 
fistulas were caused by gimshot wounds and 6 
by stab wounds In 2 cases the fistulas were 
the result of a rupture of a spontaneous ar- 
terial aneurysm into a vem 

TREATMENT 

There is some difference of opmion as to 
when traumatic arterial aneurysms should be 
operated on The proponents of immediate 
operation hold that reparative and restorative 
operations may be employed more frequently 
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tlun ts Qiu*l tod lh*t the dtngcrt o( pre gu re 
/rom • progTctiiflg bematomt irflJ be latened 
On tbe other htod the difficulties of operttkko 
In the prcseoce ot t hemttonu nod on t pt 
Uent TTQo has potiib]) recov er ed recent^ from 
shock are manlfciL and, should repair of the 
injured artery be Imposriblc, there Is no al- 
ternative except liation. Tlw b also dantet 
of infection since the openuson Is conducted in 
an infected field. MaJdm staled that oper a 
tion should be postponed if the hematoma was 
of a doratvm of 3 daje or more unleai bar»r 
rha^ was coctmulng as shown bj arterUl 
leaka^ of blood, increaslof tumor or utertas- 
Ing effects of pressure or imVras slgia of ci 
tending Infection were present. 

In t^ present series most of the traumatK 
arterial aneurysms were encountered here long 
after the stage of hematoma had passed. Op- 
eration was p^onned on two patients i month 
and 3 months respectivrfy after (be) had sus- 
tained gunshot wounds of the popUteal srter> 
and tn each cue it wu oeceasar) to ligate the 
popliteal artex) Both patients were v-oung 
men and the reaults were satisfactorv An- 
other patient who had a stab vmznd of the 
brachial artery sustained s vreks before be 
wutcen here wu treated erpeciantl) with the 
hope that a more adequate cnOateTml arajla 
tioo would drvTlop OperatKn wu made hn- 
perativT however by a sudden increase of the 
slsc of tbc tumw The arterv wu ligated 
above and below the site of injur) and the 
van wu alfto Ugated. The coIlateiTsl ctrcula 
Iwn provTd adequate. 

There b general agreement (5 16 *2) that 
corrective opcntioTts on acquired arterio- 
venous fistulas should be postponed for 3 to 6 
ncnlbs from the time ol llw mjur) to allw an 
adequate collateral drculsti^ to develop 
Thb delay in addition provides tune for the 
ahioeptoon of the hematorna, foe the subri 
dence of nnv Infection that mav have resulted 
from tie Injurv imdfortheposdfeleqiOQtaneous 
cure of tbc fistula. In the present seriei, 5 pa 
tients were operated on within i nvonth of the 
tune of the Injurv In one case earl) opera 
tion wu adN^beJ becanse of marked edema 
and persisting throbbing pain foilowlDf a gun 
shot wound of the left popliteal arterv In 
another case the mass atout a brachial ar 


tcriovenons fistula enlarged progmjh-rfy and 
ft was thought (hat there wu danger of a rtrp. 
tore 0/ the sac. The third a sc was tint of a 
gunshot wound of the shoulder that UIW to 
heal and operation was undertaken unry-r 
erroneous dlnical ImpreMoo that the IcsioQ 
was an infected gunshot wound, fn each caw 
the result after operation wu satbfactorr 
CeilaStni cifctdalion Before an) operation 
that might mvolve ligation of the principal 
artery of on eitrenuty b undertaaen, the 
status of tbc roHatcral anrubtion should be 
estimated b) the use of the ilos^cnria 
kfaus h)‘pe iem ic test or one of its modifica 
tloiM (12) pcm-lded that the proposed rite of 
the arterial obstruction b In a part of the bodj 
where the arteiy U accessible to tonip ess w o. 
Should the cofUteral nmdalloo be lound to 
be Inadequate a prngrara of i^stcroatic Inter 
mlttent comprewtion of the artci) tccoxdiog 
(o the method of ^fatas should be Instituted. 
One of us (Tembertoo) and JIcCanghan wrote 
In iq)2 that when such preOminary tests pte 
evidence of efficinit colUleral drtuMioe 
senous tschonia has new been observed b 
owewerkner to ensue after perxuaentocrio- 
Btoo of the alter) As a rule since in artrrb- 
\TOous fistoia probably b the stroegest of tU 
stimuli for the production of coOatenl dr 
cuUtion, there need be little coocera ibcnt 
(he coUalfTal drculatlon If the operalkn has 
been delaved for 3 to 6 roonlhs. 

Such a definJtdv not the case with arterul 
ai>e u r)~ tm s Most often in cases b which 
spontaneous peripheral arterial aneurysou de- 
vxlop the patients are old rather than vouag 
and the oAlateral %Tsaeb are likefy to be the 
«t ot some degree of artcnosclcrous. The 
aneujvim itself as wu pobled out b)r Thris, 
absorM part of the force which normallT h 
cipeDded to drive the blood into the periphery 
It b in such cases, b which the aneWysm in- 
volvTs the principal artciy of the extremity 
that the coftaterml circulation fa often found (o 
be doubtful or Inadequate In adffltiori It ha* 
been found from collected experience that the 
ligation of certain artenes, notabl) tbc po^ 
Dtcal b followed In a high Inddcnce d 

gangrene , 

ijimbar lympatheclocn) has been prtrpowu 
u a method both to inoease (be colbtcraJ 
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circulation and to prevent immediate post- 
operative vasospasm Mulvihill and Harvey 
demonstrated, m dogs, that ligation of one or 
both external iliac artenes was always fol- 
lowed by a decrease of the temperature of the 
corresponding foot amounting to 10 to 30 
degrees F In most cases the temperature rose 
to the original level m about 13 hours They 
found that the temperature of the extrenuty, 
which had fallen to that of the environment 
after the ligation of the artery, rose quickly to 
normal after the removal of the lumbar sym- 
pathetic ganglia and that the simultaneous 
removal of the gangha with the hgation of the 
artery prevented the lowenng of the tempera- 
ture of the limb 

One of us (Pemberton) has performed endo- 
aneurysmorrhaphy on 2 patients suffering 
from pophteal aneurysm on each of whom 
lumbar sympathectomy had been done pre- 
viously as a specific measure to increase the 
collateral circulation In each case the col- 
lateral circulation, as judged by the usual 
tests, including studies of cutaneous tempera- 
ture, was doubtful The results m each case 
were so striking that the records of the cases 
are worthy of review 

Case i A white, Amencan farmer, aged 58 years, 
was referred to the clinic in January, 1941, for treat- 
ment of a popliteal aneurysm, which had been pres- 
ent for years About 6 months after the appear 
ance of the tumor, there developed in the region an 
aching, intermittent pain w hich alwaj s disappeared 
after i or 2 da>s There was no increase of the pa 
ticnt’s symptoms until 3 weeks before he was seen 
here when the nght leg became moderately swollen 
Ten days later there developed in the nght calf a 
severe cramp which lasted for ro hours and the nght 
foot became pale dunng this time The next day 
another severe cramp set m but there was no change 
of the color of the foot The calf remained tender 
followong this attack and the leg became flexed at the 
knee so that the patient walked with difhcultj 

On physical examination it was noted that the 
patient held the nght leg flexed about 30 degrees at 
the knee The blood pressure measured 160 milli 
meters of mercury si'stolic and 66 diastolic There 
was a large pulsating aneurvsm of the nght popliteal 
artcrj , w hich measured 1 1 bv 10 by 9 centimeters 
The pulsations of the dorsalis pedis and postenor 
tibial artenes were absent on the nght On the left 
side the pulsations of these \csscls were normal 
Occlusion of the arterx abo\ e the aneun sm produced 
marked pallor of the foot and there was no reactixc 
hi peremia after the clamp was removed There were 


slight venous engorgement and moderate edema of 
the leg The results of unnalysis, the blood count 
and a roentgenogram of the chest were essentially 
normal A flocculation test for s>'philis gave negative 
results 

There was considerable doubt as to the adequacy 
of the collateral circulation, and, consequently, the 
patient was transferred to the Section of Neurologic 
Surgery and on January 29, 1941, extensive resection 
of the nght splanchnic nerves wnth a portion of the 
nght cehac ganghon and lumbar sympathetic trunk, 
including the ist, 2d, 3d, and 4th s>mpathetic 
ganglia, was performed Following the sympathec- 
tomy, the skin temperature of the nght great toe was 
33 5 degrees C and that of the left great toe was 25 4 
degrees C (temperature of the air 25 5 degrees C ) 
In a cool room (air temperature 21 4 degrees C ) the 
temperature of the skin of the nght great toe was 
327 degrees C , that of the left 221 degrees C 

Fifteen days after sympathectomy, endoaneurjs- 
morrhaphy was performed There was a perforating 
fusiform aneurysm of the nght popliteal artery, 
which measured 8 to 10 centimeters in diameter 
The pophteal artery was hgated proximally and dis- 
tally with silk, the sac was opened and the blood clot 
was evacuated The sac was then obliterated, sur 
gical gut sutures being used Following operation, 
the foot on the side on which operation had been 
performed was warmer than that on the other side 
The patient made an uneventful recovery, and 3 
months after the endoaneurj’smorrhaphy, the nght 
foot was still warmer than the left and the patient 
had been relieved of all symptoms 

Case 2 The second patient was a Puerto Rican 
sugar plantation owmer, aged 68 years, who had al- 
ways been in good health until 10 months before 
coming to the chnic At that time he had a cramping 
pain in the calf of the left leg for about 15 minutes 
This pain had recurred periodically since, not always 
with exercise, but absolute rest always gave rehef 
The pain had persisted at times for several dajs 
About 6 weeks before the patient was seen here, his 
left great toe became swollen, tender and cyanotic, 
and since then the entire left foot had been colder 
than the nght and somew hat blue The diagnosis of 
pophteal aneurjsm was made elsewhere at the time 
when gangrene of the foot seemed imminent 
The pertinent findings on physical examination 
were as follows The blood pressure measured 120 
millimeters of meraiTy sistohc and 70 diastolic 
There was an aneurysm approximately 6 bv 5 bv' 4 
centimeters invohnng the left pophteal artery The 
pulsations of the left dorsalis pedis and postenor 
tibial artenes were absent while pulsations were 
present in these vessels on the nght There was 
marked pallor on elevation of the leg with less 
marked rubor on dependency and clinical tests were 
interpreted as indicating a doubtful collateral circu- 
lation All collateral pulsations disappeared when 
the aneun, sm w as compressed and there w as marked 
pallor on elevation with persistent pallor on de- 
pendenev In addition to the findings in the leg, 
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•rldrace U bmcUtctuls, aa bfalnal bank ai^ a 
■wdoitalThj-pCTtrtipiriedproatalewrTelOQftd. Tlw 
tonpaattirc oi the ibla ei Qm rkbt cnat toe naa 
*A» dejrea C and that o< Ibe Wt detrea C 
(air terupeiatnre j ^ C) With the aneuryMB oc 
doded meaia o< a damp the lempaatnie of llm 
•bin of the ri^t rat toe »ai 3 5 de^rm C. and 
that cf theldt toe «» 30 dt r ^ C. (air tem 
peraterre 31 C. the patient had been la a vann 
room knia than vboi prerloot obaartUoea wm 
made) The reaoha of ortoalytla, the hiood coant. 
and a roenlfeoarain of the cheat were caaentlaOj 
nomaL Hfiocauatkin teat lor lyphOia gave aegaiira 
reanita. 

Left lombar ympathetlc and 

trunh reaectkrn, Inda^f the lat, ad and 3d Inrntiaf 
nsifia and la terrenlnx aympa thetlc trook, were per 
fonncd on Anfnat i 94 by raenben d the Sm 
lioo on Nnuoki^ Sorcery The day after aym- 
pathectomy the akla temperature of thn rifht rcM 
toe vaa rj i defreei C au that of tha left aa 31.3 
de r tca C (ohaaradons made la padect'i room al 
temDoatsua not naxded) Ictennitlent chu^ t 
of the artery proximal t the a o e mjam waa coo 
tlnoed antB It vas powfbk t lean t^ damp on for 
ao to 30 mlautet vithoat the patlentS rnffeilQc any 
partknkr pak, 

T enty daya tita lym^tbectomy eadoasenryv 
aoohapby wu pof on oe d . It via fonod that pnc 
lioHy the endre popiteai artery av la mind by the 
aoenyso, vbich via 3 or 6 oeotlmeten (a dlasaeter 
The popGteal artery wta Upted Jut proxifflal and 
dkul to Um aneuyain, the Me via opened tad the 
dot «ai rcatoird. The ae au ihm obfltoaled. 
najkal rat ntorctbelnf need. The day after opera 
Uoo tbetoot »» of food cokir and the tempoatitTa 
cf the cf tha two feet aaa practically the tame. 
Fire dayi the lemperatoie of the lUn of tha 
left peat toa *as &.6 d ep ee a C aad that of the 
riyht 7^defreei C (air tanpmlare S C) Tba 
padcnt an Baerentfal rc co r afj ' and the k/i 

foot aoid lef rennloed varmer than the liffat 

AKTEKIAL AJUUttUl 

The foflowiiig methoda were u»ed in the 
trentmoit 0/ patients who had arterial 
tneuTyrna 00 the present *ene» (1) obUtera 
tnr endoaoettnimoTThapiiy with or wlihool 
pnalmal and (Lxtal hntlon fourteen timea 
pnBdmal and diim Ujatkm of the artery 
ajid of the aneor^'am twelve Uioe* 

(3) re*torati\e endoancur>mwrrhapb> two 
tima (4) proximal liralioei, twn tima (5) a 
clunp waa placed on the artery proxhnal to an 
anetiryim In i case and the rupture clscwheie 
of an ancttryim that de v eloped p roxim i l to a 
cootcnital artenovenous fistula led to am 
potation of tiy^ leg which was done elsewhere 


OWlenUn end^nfytryi m pr r fnpky Tth 
procedure occasSonallv with the sB^ mofi- 
fication of eitraqfniftr proximal and (fijtal 
Option of the artery or of prxnmtl %itin 
oi the artery was anfjloyed moce freqoentlr 
than any other la the present series. As a 
rule temporary compression of the main af 
ferent and efferent arteries was effected while 
the sac was opened and the blood dot an 
evacoated The statns of the coHatenl dren- 
latioQ was evaluated further by rdeaiinf the 
temporary ligature on the efferent artery and 
Qodng tl^ tmoont of retrograde hleedla^ 
(Henlc^oenen test 18) The eodoaneuTM- 
morrhaphv was carried out and penaimt 
ties were substituted often for the tarn used 
to oedode the main arteries temporarily The 
results after tHs operation were nrufocmlj 
laUalacUtry and in no case waa gangrerK ob- 
Bcrved One patient who bad po^teal aneu- 
rysm had edema of the leg after operatloQ. 
Ooe Mbent who had to aneuryns of the 
brachUl artery which bad developed sec 
ondarily to a cxmgenital arteriorenous fistula 
of the forearm had so much pain m the rrgioe 
of the congnltal fistula that amputatloo of 
the arm neeesaary Tbm was so 

endenre of arterial InsuiSoeTKy either c&ic 
■fly or from (fisscetJon of the surgical tpedan 

PnximaJ end duiel Ugaiifin ^ tit arUry end 
emsitn of lit enrnryim This procedure has 
the olrvloui advantage that thm is no ma» 
of tiasoc lef t behind at the il te of the aneurynn, 
but It Is more difficult technically than ob- 
literative cndoaneurynnoeTbapby and there 
is greater Intericrence with the surroondini 
structures and with the coUatcftl drcularioa 
It usually b the peocedare of choke to trttl 
a u e ujj ic n s that involv'e seceodiry arteries of 
anexrtrmily In the present senes, it was not 
liuuted to the treatment of inch ancuijmu 
but was performed in 4 cases of popDteaJ and 
» of superficial femoral aneurysm. The results 
wrreeutirelv satisfactory In ri of the is caws- 
In the remaining case an aneuryam of Ur 
superficial femoral arterv gangrene ensaed In 
rate of the fact that the vein was 
This patient was M years 0/ age and bad 
mark^ peripheral trteriosdcrosii. 

RtstereJntendoanttaymorTkepky Thbrai^ 
cedure was attempted In 1 cases only born 
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T\BLE L-PERIPHERAL ARTERl \L ANEUR\SMS LNf SERIES VESSEL immVED. TYPE OP 
OPER VTION AND RESULT OF TREATMENT 


Arterj 

OpcraUv’c method 

Results and comment 

Popliteal 

Obliterali\T endoaneuo’sroorrhaphj- 7 cases 

All aatlsfactor> Edema of leg 1 case Two patients had prevnou* 
lumbar svmpathe lomy 

Ligation and excision 4 ca5e< 

All satisfactory 

Restorati\-e endoaneurv*smorrhaph\ i case 

Satisfactoiy 

Ampatation (ci ewhere) i ca.e 

Ancurx^m developed m artery leading to conMnitnl artenovenous 
^tula Rupture of aneur>'sm led to amputation elsewhere 

Femoral 

Neff clamp i ca. e 

\o follow up 

Obbtcrati\*c endoancurj’sniorThaphi 1 case 

^Satisfactory 

Proximal ligation 

Ligation and c.x*i Ion 1 Mmeca.e 

Exasion entire femoral f 
nrters (el<eahere) ) 

Patient had had previous amputation Large aneurj’sm in stump 
After proximal ligation aneur>'*ra id not pulsate but sac acted ns 
foreign bod> Necessarj ullimatclj to remove entire femoral 
arler> which was done elsewhere 


Ligation and cia ton — \*ein ligated 2 cases 

Gangrene and amputation in i cave 

Obliterative endoaneui>*smorThaph\ v cases 

All latlsfactoiy 

Restorativ'e endoaneur^-smorrhaphj i ca c 

Result poor Patient stated he was not helped Tumor present 

Bra dual 

Obbteratlve endoaneurjumorThaphv 2 ca,c5 

In I case aneurysm in arter> leading to congenital artenovenous 
fistula. Amputation nccessarv because of pain 

Ligation and excu ion a ca^e* 

^atu factory results 

Radial 

Ligation and exasion i case 

Sati factory result 

Ligation 1 case 

Hematoma stage. Result sauvfactory 

Ulnar 

Ligation and eiculon i case 

Satisfactory result 

[ ObbteratKe endoaneuis.*imorThaph> i case 

Sausfactoiy result 

Superfiaal ' LipaUon and exaslon i case 

>*olar arch 1 

Satisfactory result 


•In some case* a paUenl had oneurTsm^ of more than one orterj 


operations ha^^ng been done m the earlier 
^ ears covered b}' the stud^ The result of the 
operation on a popliteal aneurj'sm n\as satis- 
factory’^ In the other case, in which there was 
a sacculated aneury’sm of the superficial 
femoral artery , the operation seemed satisfac- 
tory technically’, and the closure of the 
communication between sac and artery’ was 
reinforced by’ flaps taken from the sac How- 
ever, 10 months after operation, the patient 
still had a tumor and stated that his leg had 
not been helpied m any’ way’ 

The other procedures listed have been used 
only’ m isolated instances and to cope mth 
unusual situations 

In Table I the cases of artenal aneurysm 
are distributed according to artery involved, 
ty’pe of operation, and result of treatment 

ARTERIOTCNOUS FISTULA 

The foUon’ing types of operation ivere used 
to treat the 40 patients who had arteriovenous 
fistula reviewed in the present series (i ) prox- 


imal and distal ligation of the pnnapal artery’ 
and vein and excision of a segment of artery’ 
and vem with the communication (quadruple 
ligation and excision), sixteen times, (2) liga- 
tion of the commumcation between artery’ and 
vein, five times, (3) proximal ligation of the 
artery and vem, five tunes, (4) proximal hga- 
tion of the artery’ and vein and ligation or 
obliteration of the communication, five times, 
(5) other procedures 

Quadruple hgaUou and exetmon Most au- 
thors agree that this is the procedure of choice 
for the radical cure of arteriovenous fistula, 
and our experience is in keeping with this 
view Sixteen patients m the present series 
were treated in this manner with results that 
were entirelv satisfactory for 14 It is ex-ident 
that this procedure offers the best chance to 
cure the lesion and it was employ'ed twice in 
the present senes after the failure of other less 
radical operations The only complication 
attnbutable directly to the operation was the 
death of one patient from a massive pulmo- 
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TVBLE n - vxTWUcmrNCHJS nym.« is series uter^ Iv^•oL\^T) tvte of opejlvtwn 
\M) RESULT or tre.\tme:nt 



piry noboOira 5 boun liter the awchuuD of 
the opentioii- The pitient hid tcTere coo 
rrttiw bcirt fiflort doe to in irterloTcrtow 
fistuli in\’Dl\-ln8 the loperfidil fcmoril 
TCMell. 

Another pitkiit who bid in irterloverums 
fijtuli of the luperfidil femonl \T*eb hid. In 
addition 1 bnje inetujitn of one oi the pelvic 
%TiieU. Thi* wu opened ind picked The 


orculition In the leg wu idequite for 8 jnn 
bat oltlmiteh evidence of irleriil Inwfr 
deocy ind venoas ftuh developed md the 
leg w« imputited 14 j’Cin ifter the open 
Uon on the hstoli. 

UgaJun er ocdusisn tj tie etmmnktti^ 
bdxr^ ikt trirry and Ttim PnctkiDy n**" 
tioosfor ihcempiojinenlof thhpeocedureetf 
encountered rirel> lod there b alwiy* *** 
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chance that the fistula may re-estabhsh itself 
or that bleedmg may develop because of de- 
generative changes m the walls of the fistula 
or in the vessels It was attempted m 5 cases 
only and m 3 the results were unsatisfactory 
In I case, senous bleedmg necessitated re- 
operation, at which time the vein was hgated 
and a repair of the artery was attempted 
This procedure was followed by gangrene, and 
amputation later became necessary In an- 
other case, the thnU and brmt recurred on the 
7th day after hgation of the fistula This 
patient was cured ultimately by quadruple 
ligation and excision The symptoms of the 
third patient who had recurrence did not 
progress and further treatment was not 
necessary 

Proximal ligation of artery and vein This 
procedure was earned out in 5 cases with satis- 
factory results in 3 One patient had a recur- 
rence within I year and m the other case there 
developed, on the 5th day after the femoral 
artery and vem had been hgated, a massive 
artenal thrombus which ultimately resulted 
m gangrene and amputation 

Proximal and distal ligation of artery and 
vein mth ligation or occlusion of the communica- 
tion The results after this procedure were 
satisfactorj' m 4 of the 5 cases m which it was 
attempted In i case a recurrence developed 
18 months after the onginal operation The 
patient was cured ultimately by quadruple 
ligation and excision 

In several cases m which the condition was 
treated before 1917, when Makms’ work be- 
came known, the artery was occluded and the 
patency of the vem was maintamed In the 
light of present knowledge, such methods are 
largely obsolescent Of the 5 patients treated 
by proximal and distal hgation of the arterj’’ 
and occlusion of the fistula, with repair of the 
vein, there were 2 cures, i case of gangrene, 
1 case of chronic edema and ulceration, and 
1 recurrence 

The vein and the communication between 
arterj' and vein were obliterated and the 
patency of the artery was maintamed m 4 
cases Recurrence of the fistula occurred in 2 
cases 

Other procedures largch governed b^ the 
anatomic situation of the fistula, were used 


occasionally An artenovenous fistula situ- 
ated in the finger was cured by amputation of 
the finger In 2 cases of fistula involving the 
axillary vessels m both of which there was 
extensive injury of the brachial plexus, the 
condition was treated, m the i case by nar- 
rowmg the fistula and m the other by proximal 
and distal hgation of the artery The proce- 
dures in both cases were limited because of the 
danger of further injury of a nerve Another 
patient, who had an axillary artenovenous 
fistula still in the hematoma stage, was op- 
erated on under the erroneous impression that 
the lesion was an infected wound A cure re- 
sulted from proximal and distal hgation of the 
artery 

In Table El the cases of arteriovenous fistula 
are distnbuted according to the artery m- 
volved, the type of operation performed, and 
the result of treatment 

suiQiAnv 

From a review of the records of 67 patients 
who suffered from acquired, penpheral aneu- 
rysm and artenovenous fistula and who were 
treated by operation at the clmic, it would 
seem that the exact diagnosis can be made 
usually before operation and that a correct 
evaluation of the status of the collateral ar- 
culation IS possible by means of chmeal tests 
before operation and by noting the amount of 
retrograde bleedmg from the pnncipal artery 
at the time of operation (Henle-Coenen test) 
In cases of artenal aneurysm of the leg m 
which there is doubtful collateral circulation, 
much improvement can be expected to follow 
lumbar sympathectomy, and postoperative 
vasospasm is also prevented Endoaneurys- 
morrhaphy with or without extrasaccular hga- 
tion of the pnnapal artery, and proximal and 
distal hgation of the artery and excision of the 
sac are the procedures of choice for the treat- 
ment of aneurj'sms of penpheral artenes In 
the case of penpheral arteriovenous fistula, 
the procedure of choice for the radical cure of 
the condition is clearly quadruple hgation and 
excision Another satisfactory but less certain 
procedure is quadruple hgation and oblitera- 
tion and occasionally simple hgation of the 
commumcation betn een arterv^ and vem mav 
be earned out 
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A NEW TEST FOR PANCREATIC FUNCTION 
II Experimental Observations 

H L POPPER, M D , WILLIAM H OLSON, and H NECHELES, M D , Ph D , Chicagoi lllinoi;, 


T he results of animal experiments 
concermng a new pancreatic func- 
tion test, applicable to use in the 
human, were published recently (3) 
The diagnostic possibilities of changes in 
blood amylase or lipase followmg vigorous 
stimulation of the external pancreatic secre- 
tion with either mecholyl (acetyl-/ 3 -methyl- 
chohne chloride)* plus eserine or with secretin 
were demonstrated The mimmal doses of 
mecholyl and esenne, winch would cause an 
increase of the two blood enzymes in cases 
with a normal pancreas, were established, and 
It was shown that these doses could be further 
reduced by giving the drugs twice at a 15 
minute interval Several weeks after obstruc- 
tion of one or both pancreatic ducts, when 
atrophy of the glandular tissue had occurred, 
no increase of blood enzymes occurred follow- 
ing the administration of the drugs men- 
tioned It seemed probable that in climcal 
cases the mjection of mecholyl and esenne 
would enable us to uncover pathological proc- 
esses of the pancreas, characterized by de- 
creased production of pancreatic juice, such 
as atrophy of the pancreas, chronic pancrea- 
titis, cirrhosis of the pancreas, or secretorj' 
insufficiency The doses of mecholyl and 
esenne used in these expenments, though 
causing no untoward reactions in dogs, were 
still too great to be applied safely to the hu- 
man Smaller doses, however, may prove 
effective for clinical use 
In a second senes of expenments secretin 
was used The maximum dose of this drug 
was determined, which did not cause an in- 
crease of blood enzymes m the presence of a 
normal pancreas In animals ivith obstructed 
pancreatic ducts, injection of this dose of 
secretin was followed almost regularlv for sev- 

1 rom Oie Department of Gastro Intestinal Research of Michael 
Reese Hospital 

This work was supported bj the Michael Reese Research 
roundaUon and b\ a grant from the Rosetta josephson Fund 
Mecboljl supplied by Merck and Co 


eral weeks after operation by an mcrease of 
the two blood enzymes, especially of the blood 
lipase Applied to the human this procedure 
can be expected to reveal disturbances to the 
normal flow of the pancreatic juice, as may 
occur in tumors of the pancreas or of the 
papilla, pancreatic cysts, pancreatic stones 
and, possibly, subacute pancreatitis 

Comfort and Osterberg m studies on the 
human have shown that the combination of 
mecholyl and secretin stimulated pancreatic 
secretion more vigorously than any other drug 
or combination of drugs tried Although their 
procedure of duodenal aspiration and of en- 
zyme determinations in the duodenal contents 
was different from our procedure of employing 
changes in serum enz}Tnes for the determina- 
tion of pancreatic function, it was apparent 
that their method of stimulation of the pan- 
creas by mecholyl plus secretin might be use- 
ful for our test 

METHODS 

The effects on blood hpase of varying doses 
of mecholyl plus secretin were assayed on 
normal dogs first and, after an adequate dos- 
age had been established, on dogs with ob- 
structed pancreatic ducts Obstruction was 
produced by ligation and division of one or 
both pancreatic ducts, with or without partial 
separation of the pancreas from the duodenum 
All animals were reoperated upon at appro- 
pnate intervals m order to ascertain the con- 
dition of the pancreas, biopsies of the pancreas 
were taken for histological study 

The animals were stan'ed for 20 hours be- 
fore the experiments A control sample of 
venous blood was drawn first, and then 
mechol)d was injected subcutaneouslv Five 
minutes later, secretin in a 100 milhgrams per 
cent solution was slowh injected intra\enous- 
Iv Blood samples Mere drawn 30, 60 and 90, 
or 120 minutes after the injection of mecholjd 
Serum lipase determinations bj the method 
of Crandall and Chern v'ere performed im- 
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T\BLE L— THE EFFECTS OF MECROL\X \XD OF SECRETIN OH THE SERUli LIPVSE OF 
NORMAL DOC 3 
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mediittly liter the terndnition of the expcri- 
meoL IIk Niiues for •erum Dpue la Titdei 
I to ni are eipre u cd o aibic rnitmeten of 
1 trrentieth normal aolatlon of aodlufa hy 
droiide per cubic centiroetcf of k.iiuu. Sennn 
amylaae rru not detenuined because pcrnook 
expcrieDce srith secretin (3) bad shoirn that 


the \'aJue« of the senira Upaae 
QaUe mformatKMa than tnoae 
ant>'Use 


ga« toore re- 
ef tbe semm 


Sixteen ooniul dogi receiNed iQ)ectieiis of 
o lit to 0.375 ntOUgram of mechoir't and of 


3 to 3 mQbgnjns of tecietin per kHofnm of 
body rreif hL Previous expemsesU irith *e 
cretin akoe (j) bad aftown that this ckmjc 
usaaD> dk] not came an increase of Knnn 
Upeae in normal dogs 
Dogs I and s srtkh received 0.111 and 
o 133 mlDigTajn respecth-elj of medxJW and 
3 milEgTmma of secretin per kHogrRQ* « borfv 
weight aboard do change of lenun Upase n 
ceeding the range of aonnal flactsatnw 
(Tahie 1 ) All di^ receiving o 15 to 0.175 
mHUgraiD of meebolyi and 3 to 3 mOIogTan 
of seotua per kDogrini (\oa. 3 to 16) abowed 


TABLE n -THE EFFX CT l OF MECHOUX AND OF SEOtrTLH OS THE SCRlTit UTtSC OF 
DOCS HTTK OByniUCTED P\.HCR£.tTJC UDCIS 
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TABLE III —PERSISTENT POSITIVE LIPASE TESTS POLLOVVING OBSTRUCTION OF THE 

PANCREATIC DUCTS OP DOGS 



a marked increase of serum lipase, with a peak 
30 to 60 mmutes after the injection No un- 
toward reactions were observed We, there- 
fore, decided to use a standard dosage of o 22 
milhgram of mecholyl and of 2 milligrams of 
secretin per kilogram because in our experi- 
ments its effectiveness was always distinct and 
rehable, and because the dosage of mecholyl 
was below the maximal subcutaneous dose 
which can be used in the human 

After having established a dosage of mecho- 
lyl and of secretin which caused a consistent 
increase of serum lipase in normal dogs, we 
proceeded to experiment on 10 dogs with ob- 
structed pancreas In 7 of these animals, a 
mecholyl-secretin test had been performed 
pnor to the obstruction (o 015 mgm mecholyl 
per kgm in one animal and o 022 mgm in the 
other ammals) 

Dogs I, 5, 9, 10, II, and 13 had a positive 
serum hpase response to the mjections up to 
16 to 59 days after operation Wien the tests 
were repeated 30 to 84 days, respectively, 
after operation, they were negative Likewise 
m dog 17, 240 days after operation, the test 
was negabve (Table II) 

Three dogs had a persistently positive hpase 
reaction 84, 105, and 106, days, respectively, 
after the operation (Table III) At reopera- 
tion it was found that in none of them atrophy 
of the pancreas had occurred, but that only a 
moderate degree of induration was present 
On the other hand, 6 of the 7 dogs with a 
negative test 30 to 84 days after obstruction 
(Table II) showed an advanced degree of 
cirrhosis and atrophy of the pancreas, such as 
is usually seen some time after complete ob- 


struction However, the 7th dog (No 5) with 
negative hpase reactions 76 and 105 days after 
obstruction, had an almost normal pancreas 
We were not able to find an explanation for 
this latter findmg 

ANALYSIS OF STUDY 

Our results show that m normal dogs mjec- 
tion of mecholyl plus secretin in the afore- 
mentioned doses regularly caused a marked 
increase of serum hpase, which reached its 
peak usually 30 to 60 mmutes after injection 
Following obstruction of the pancreas, in 
some dogs, the hpase response was greater 
than before for several weeks (Nos 4, 5, 13, 
14) while in other dogs it remained almost 
the same (Nos 9 to 11) This demonstrated, 
that the mecholyl plus secretin test was not 
useful in ac 7 ile obstruction of the pancreas 
If the obstruction was not followed by cirrho- 
sis and atrophy of the pancreas, the test, with 
one exception, remained permanently posi- 
tive If, however, a permanent damage to the 
glandular tissue of the pancreas ensued, the 
mecholyl-secretin test became consistently 
negative 

These results justify the conclusion that 
determination of serum hpase after adminis- 
tration of mecholyl plus secretin gives sig- 
nificant information concerning the functional 
ability of the pancreatic gland and that it may 
be used successfully in humans for the diag- 
nosis of disorders of the pancreas, as, for ex- 
ample, functional insufi&aency, chronic pan- 
creatitis, or pancreatic cirrhosis 

These mecholyl-secretin tests yielded re- 
sults similar to those previously reported with 
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the combined tdminlitration ol racchoi\i utA 
e^erine (3) but the^ were more cooBsteat 
and the) were obtained with dtaeiofmechof)! 
which mav be lued In the bunuji^ whflc 
pmSouiI) reported dooes of mechol>l and of 
caerinc were too large for chntcal appUca 
tkm (3) 

The prevlcrtoly reported adndnlttrmtion of 
tecretJn alone chd not came an Inoeaie of 
•erum eaz)'iDet In dog* with a normal pan 
cmi wbUe after obstruction of the pancreas 
aecretin test* rerealed a marked reaponac ol 
•erum emymes, which could be reputed for 
several week*. 

W c hare thus employed two rtpes of ctlm 
Illation of the pencreaa for our diagnostic 
testa. For the first type of stimulation a dose 
of secretin was chosen wfal^ did not product 
an Increase of serum eniymes In the presence 
of a tKirmal pancreas, but raised them in the 
case of pancreatic obstrnctkm The second 
type of stimalatloQ was produced with a 
st r o nge i ctunolaat, mecholyl plus «crttlo 
which raised blood enxvmei In the case of a 
normal pancreas as weQ as in the case of pan 
creatic obstruction but not In case of sev^y 
damaged glandular pancreatic twir In 
dlnlcal use the Utter more tev'ere test would 
have to be etnplo)^ only after the first and 
milder 00c wo^ be negative Both tests are 
not necessary in the ntty acute stages of pan 
crcatitii In which stimulation of pancreatic 
secretion might be barmfol and in which snn 


pie determination of sennn amylase or bpue 
without slimolatlon wili ^\t rufBdctrt fa- 
formation, b\ showing lacmued enmae 
Icsxli. 

Two of the main features 0/ pathology of 
the pancreas, obstruction to the outflow of 
pancreatic ^ulcc and insufficient prodDctlH 
of pancreatic juice can be revealed b\ stud) 
Ing the serum Ilpose following admlnkiwtltv 
of secreUa alone and of raechol)d plus secretia. 

SDUUAAY 

SUmuUtkKi oi pancreatic secretioo wUh 
mecbolil plus secretin caused an bcieaw of 
scrum lipase in normal dogs while In the ca>e 
of orrhotls and atrophi of the pancreas no 
Increase of serum lipase occurred 

The administration of mechol)] plus were 
tin mai be used as a test for the lecretoo 
ahOiti of the panatas. 

In clinical use the admlolstniUoQ of scortla 
alone and of mecholyi plus Kcretin ma) sep- 
piemenl each other sixtesafuJly m the (fiag- 
nosu of obstruction and of arartory lanf 
fidenev of the pancreas 

Clinical tests with seaetin and secretU plos 
reecbolvl are In progress. 

KEFEUNCCS 
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STUDIES ON THE THERAPY OF HEMORRHAGIC SHOCK 

II The Effects of Iso-Osmotic and of Concentrated 
Serum and Plasma in Dehydrated Dogs 

S 0 LEVINSON, M D , MARTHA JWOTA, M S , R E WESTON, M D , Ph D , and 
H NECHELES, M D , Ph D , Chicago, Illinois 


I Js a prcinous paper (ii) the Ihtraptulic 
effects of iso-osmotic and concentrated 
plasma protein solutions on hemorrhagic 
shock in normal dogs ivcre compared In 
this paper a comparable studi on dehi drated 
dogs IS presented 

The procedures were the same as previous!} 
described Shock was produced bi graded 
bleeding in unanesthetized dogs and iso- 
osmotic or concentrated canine serum or 
plasma was administered to animals at dif- 
ferent levels of circulator! collapse In the 
warmer weather the animals were deprived of 
both food and water for i8 to 30 hours before 
each expenment In the colder weather this 
period of fluid deprivation w as inadequate It 
was necessarv to place the animals on a dr} 
diet and to restrict water intake for 48 to 72 
hours The inch!ndual variability of the ani- 
mals and the complevit! of the factors influ- 
encing the state of h} dration made it difficult 
to estimate the degree of dehydration of the 
individual animal before the experiment Un- 
fortunatelv, the normal values for thioc} anate 
dilution var\ markedly wnth size, age, sex, and 
other factors and, therefore, give no valid 
index of the degree of dehydration of the 
individual animal (5) 

Because the degree of shock has an impor- 
tant beanng on the response to infusion, two 
comparable groups of animals m vanous de- 
grees of shock were infused with iso-osmotic 
or with concentrated serum or plasma, and 
the clinical response, cardiovascular, and 
blood changes, and survival times were stud- 
ied after infusion 

From the Samuel Deutsch Serum Center and from the Depart 
n^nt of Gastro Intestinal Research of Michael Reese Hospital 
Chicago V WeiBsman was most helpful m the canning out of 
this study 

This work was done under the auspices of the Committee on 
Research in Shock of the Michael Reese Hospital and was sup- 
ported by the Michael Reese Research Foundation 


EXPERIMENTAL OBSERVATIONS 
In an earlier publication the influence of 
dehydration on the development of posthem- 
orrhagic shock has been discussed (15), wnth 
particular emphasis on the hemoconcentra- 
tion which frequently follows hemorrhage in 
dehydrated animals Due to the decreased 
fluid reserx'e resulting from w'ater deprivation, 
dehydrated animals cannot compensate for 
blood loss as w'ell as normal animals Thus, 
dehydrated animals after less bleeding de- 
velop severer degrees of circulatory collapse 
or shock than do normall} hydrated dogs 
Many such animals either expire during or 
shortly after the completion of the 26 minute 
period required for the posthemorrhage plasma 
volume determination, or else deteriorate so 
badly that recover}^ after any type of infusion 
could not be expected 

This inability of the dehydrated animals to 
compensate for loss of blood was particular!! 
notable in the summer months when, not 
infrequently, animals deprived of water for 
only 1 8 hours !vould develop severe shock 
after a single hemorrhage totalling only 25 to 
30 per cent of the initial blood volume In 
such an animal, the blood pressure, instead of 
gradually rising above the low level at the end 
of the bleeding penod, W'ould continue to fall 
and the animal’s general condition one-half 
hour or so after the hemorrhage obviously 
W'ould be critical At this time, many of these 
animals would have an increased hematocrit 
and, subsequently, either would fail to live 
through the blood volume determination or 
would be beyond the point where they could 
be restored completely bv infusion 

In the colder weather, animals deprived of 
water for only 18 hours reacted to hemorrhage 
in the same manner as did normal dogs, some- 
times toleraPng as many as four or five re- 


475 



♦7* SURGER\ G%'XECOLOG\ A^^) OBSTETIUCS 


peilcd beTDorrhs^cs with prDgre*ri\-e brmodi- 
lutlon m*inUininj the pl«*Tn« \-n himi> Uood 

E reomr and carbon twiide at dmrfnlihed, 
lit above abock, IcveU, Moreorvct in 
animals the response to either concentmUd 
or iso-osmollc Sialuikpos tu iJmilsi- to that 
observed In normal antmalt For fcn 
sons, the more ex tr em e measures for acbkrlog 
debjilrmtion In the colder weather were em- 
ployed. These difereoces In fluid reserve with 
■etJOTxal changes In temperature are wA 
cult to understand, tnsTm rwh a the dogs 
prindpal loss of fluid evaporotkiQ occurs 
during panting and thta U uni&Qy m?ntm>l in 
the colder wntther 

■nuUTJTETT or TOmXHQtXBAOtC SHOCK CH 
DCimiaAIED DOOS WTTH OO-OOtOTlC « 

atTH oa ixASUA* 

Tbs cDnlcil response Immediately loUowiog 
[oftition of iso-OKOodc serom or was 

|;ood lo all 9 dehydrated animals studied hot 
It wu not as coosistmt or as strlbsg as t^ 
obaereed in the normal animals ft i) Altboo^ 
most of the dogs ooold stand when remove 
from the table some were weak and made no 
effort to walk. Carune serum was used alter 
miU to aevere hypocakrttuc tetanr was en- 
countered In iH of the animals whicn received 
dtratcd plasma. In one experiment, a reac 
Uon of mis nature probably contribated to 
the ultimate death ol the »nifTTl Howev er 
there was a marked improremeot In the an 
dition of Dcarl> all ol the animals as soon as 
the mfusloas were started. As In the oorraal 
group ■nlmali whldi wcre pulselc*f and re 
caving artifldal respira Uon exhibited a cardio- 
vascular r ecovery and resumed ^xmlaneons 
respiratkra mthln a few minutes of the start 
of the infusion. 

The Hood pressore in all ol the dehN'drated 
animals in/uKd with bo-osmotK serum and 
pJ^TTTii retched les'rii which were 

well above shock IcvtIs srithln lO to 15 toln- 
utei, but In none was the recovery as complete 
or as wen maintained as fa the Donnal a nim al s 
Infused with ao-osnjotic solutbns (ii) After 
the withdrawal of the Hood tarapfci foe the 
postinfuiioo p 1 npTi« volume delemdnatioo 
the blood preasure in most of the dehydrated 

C—tfcWtj*l»«>illUUW» W Wi raprtai 


animals had dropped 10 to so mflUawtm 
mercurj Indicating a greater tusceptibilltT to 
blood loss after Infusion than In the nonnil 
t H i m als. Simflatiy the general cotsSlioa cj 
some 0/ the animalt at the end of the cijeri- 
meet had deteriorated to a certain degree 
as a matter of fact a few of the anuaalsn^ 
died during the night were unatJo to wait tad 
had to be carried to thdr cages at the cod of 
the day 

The Impiovnucut In rnnlr^t nyufittiTri md 
blood prea su Tc In general was aamnnanied 
b> like rhangea in other experimeBtaJ 
TTie drrulatfng rime improved in all 
after InfosioQ. The pluma rolume was b 
creased coniiderablr in every snhrj], bat b 
thb respect, also the restorarion was not as 
matted as m the normal snlmaU receiving 
iso-osmotic iHutlonj (ii) for In only 5 of the 9 
debrdrated anlmsli was the plasma vuhnne 
after iofusioD lignlhcanriv greater than the 
prebemorrhage ^asma volume de^te the 
large volomes of fluid administered The 
plaami protein cDncentradon re tur ned to 
within normal limits alter infusion m nearly 
all animals, but the total drenJaring proichi fa 
those animals which had less saikfacttirr 
plasma volume recoveries did not rfae above 
the puehemorrhaK values as It had In all ol 
the oormal snlrruli which received fao-oemobe 
uifoaiooa- 

Exdudlng the ODC animal (No i3)wfaichhad 
a severe tetany and died during the night, the 
other 3 dthjTirated animals with carbon 
(bodde leveli above 15 volumes per cent, Hie 
the oimparable normal anlmih (ii) all sor 
vnred more than 24 hours. On the other hsad 
of (he dehjdrated animals with carbon dioxide 
levels bebw IS voloroesper cent 4(bedd[iniig 
tbo night and i lived for 17 hours after the 
InlusioQ The carbon dwxi^ recoveej after 
Infusion was good la every anlmil of this 
group hot 1 (No 18) However in sense of 
these dehidrated ■nimilt the carbon dkuiie 
was not of as great prognostic slgnlScance a 
ID the RorrsaJ group. FoTevaropk lu anImaK 
\oi. 14 and t; the recDinr of Uood pres- 
aarc circulating tune and carbon dkedde after 
infusion was apparently satWactoo bcstt 
thefasa, the arumtls were found dead In the 
morning 
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TREATMENT OF POSTHEMORRHAGIC SHOCK IN 

DEHYDRATED DOGS WITH CONCENTRATED 

SERUM OR PLASMA 

The administration of concentrated citrated 
pl^ma (see animals Nos 32, 34, and 38) to 
dehydrated dogs m shock led to such severe 
reactions, mcludmg sudden death probably 
from cardiac arrest due to the extreme hypo- 
calcemia, that concentrated serum was used, 
subsequently The apparent overburdemng 
of the circulation observed following the ad- 
ministration of concentrated plasma protein 
solutions to normal dogs (ri) frequently oc- 
curred m the dehydrated animals, as well In 
at least one experiment (No 31), this circu- 
latory embarrassment possibly played a r61e 
in the death of the animal 45 minutes after 
the injection for the ammal’s carbon dioxide 
level was well above 1 5 volumes per cent and 
the expectancy of recover)' was good 

As in the normal animals which received 
concentrated plasma protein solutions (ii), 
the response of the dehydrated animals to 
concentrated material was slower and less 
marked than that observed following iso- 
osmotic infusions in either normal or de- 
hydrated dogs Even after the blood pressure 
had reached its maximal levels 15 to 30 mm- 
utes after the injection, nearly all of the am- 
mals were weak and unable to stand, and some 
were still comatose By the time of the post- 
mfusion plasma volume determination, the 
condition of the animals had improved some- 
what, but, m every case, the smidl amounts of 
blood required for this determmation led to a 
further detenoration in the animal’s condition 
so that many of the animals were monbund 
when returned to the cages and died durmg 
the mght 

The poorer response of the dehydrated ani- 
mals to concentrated serum or plasma was 
also disclosed by the laboratory findings The 
blood pressure recovery in all animals was de- 
layed, and the maximal level attained was 
generally lower than that observed following 
iso-osmotic solutions in both normal and de- 
hydrated dogs, although it was equivalent to 
that observed following concentrated solu- 
tions in normal dogs (ii) Moreover, the fall 
m the blood pressure following the small 
amounts of blood withdrawn for the final 


plasma volume studies was much greater than 
that observed in any of the other groups 

The plasma volume recovery m the dehy- 
drated dogs following concentrated plasma 
protem solutions was somewhat better than 
the chmcal improvement and survival times 
would indicate The postmfusion plasma vol- 
ume m aU the animals which survived long 
enough to permit the determmation was equal 
to, or greater than, the initial (prehemor- 
rhage) value in contrast to the normal animals 
which received four times concentrated solu- 
tions 

The arterial plasma carbon dioxide recovery 
m the dehydrated dogs receiving concentrated 
solutions was poor m comparison with that of 
the animals receivmg iso-osmotic solutions 
and there was a better correlation between 
prognosis and carbon dioxide recovery than in 
the latter group Again, the arteriai plasma 
carbon dioxide level at the tune of the infusion 
was important in evaluating survival 

Survival times of the dehydrated dogs re- 
ceiving concentrated solutions at all levels of 
artend plasma carbon dioxide content were 
poorer than those of the other groups (ii) 
Only I of the animals with an arterial plasma 
carbon dioxide content of more than 15 vol- 
umes per cent hved for more than 24 hours, 3 
survived the experimental day, and were 
found dead m the mommg, i died durmg, and 
another shortly after, the mjection of con- 
centrated plasma, and i hved 45 minutes Of 
the ammals of this series with arterial plasma 
carbon dioxide levels below 15 volumes per 
cent before infusion, only r survived the ex- 
perimental day, I died 5 nunutes after the 
injection of concentrated plasma, and 4 sur- 
vived 3 hours or less 

EVALUATION OF STUDY 

The influence of dehydration on the genesis 
and therapy of shock has been mentioned by 
many reviewers but few expenmental mvesti- 
gations of this problem have been reported 
Blalock found that deprivation of food and 
water m unanesthetized dogs led to no change 
m the average total amount of blood which 
could be removed by graded bleedmg before 
death Calvin, on the other hand, observed 
that dehydrated dogs hemodiluted less than 
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did normal cootrois when lubjecCed to M\Tre 
•ingie hemofThagw wiuch did not produce dr 
culatof^ collapse- 

OoT retulU Indicate that the decrcaac In 
fluid roervti following water dqwivttloQ In 
dogs has a profound inflocnce on the dc\Tlop- 
ment and Uratroent of ahock foDowing mul 
tiple graded blecdingi. The deb\'draJed an! 
ntala not cmlj- dei-eloped a tnore •e\Tre abode 
after leaa bleeding bat aho did not refund as 
well to either tso-oimoUc or concentrated ac 
rum or plasma than dM the normal dc^ (i i) 
More Important thin thia, berwever 
eipenmenta demo nitrate that In dehydrated 
and m normal ■nim«Ti concentrated ptaama 
protein aolabons are dcflnitel) Inferior to bo* 
ocmotic aolutioni In the treatment of poatbem* 
orrhagic ahocL. In all degreea of poathemor 
rhaglc oicnlatory caTli^ mUd to MTtr e the 
clinical reaponae blood pressure and carbon 
dioride recovery reabtance to additional 
blood loaa, and aami-al Umea of the deby 
drated anlmab receiving concentrated aenun 
or plasma wu deddedlv pxrer than that of 
dehydrated or normal animaJa receivtog bo- 
osmotK aoluUoQa or of normal anlmab re- 
ceiNTog concentrated aolutloca {ii) 

In tM last decide the factor of dehydration 
In the surgical pauent has recriTed a great 
deal oi attention Irxjm eiperimental and cbnW 
cal iniTstlgaton aHV^ Ai a result, the water 
balance of tbe surgical patient todav b care 
fulh protected both before and after cmera 
tion- Howei'er thb adurvTroent of laoorm 
lory and chnical science has ted some to 
regard the well hjdrated condition of tbe bon- 
pltalixcd patient as the normal state and to 
forget water balance In the surgical pa 
tient b not a simple matter which can be ad 
Justed b} the ra^ adminiitratKjn of large 
TOlomes of fltrid, at any time If tbe patient 
IS to be guarded against the consequences of 
fluid loss in insensible and niiblc pe«phaboa. 
In feces and unne in respiration, and m bem- 
orrhage or exudation during tbe tqjcration 
nreoperathT flux! adminbtratioQ most be 
started early aixl continued after operation 
pirticularly in patients who can take nothing 
bj month As great as are the fluid require 
inenU of tbe Donnal patient the requiremenU 
of the dehj-drated patient obvKusl} must be 


greater Colter and iladdock for example 
suggest that at least 7 liters of fluid ue nettW 
to correct the fluid balance In a sc\Trtly dehy 
drated pattent, eidunve of the flidd test 
through oboormal cfaanneb such as fistnbi, 
Internal bemorrhage and such. 

More recent experimental stodles, more 
oiTT lu\T weakenwi tbe older concept that 
the extracellular or Interstitbl fluid roasd- 
tutci a protective reservoir of freely moiiof 
fluid wtJch must be depicted before ibt 
changes occur in the intraoDular or the Intrs 
vascular water From the work of Hastings 
and of Peters and their aisocbtes there has 
es-olsTd tbe concept of the body fledds and 
•otids forming an iso-osmobc f>stem la wfaidi 
sesm permeable membranes m^tam tbe sohd 
content of the three phases— intramcnlir 
inttrstidsfl wid Intiscdhilai— with wstrt 
transfer maintaining an equHibcinm and a uoi- 
fonn osmotic press ur e In alL Thus, simple 
dehydration due to water depnvatteo experi- 
meotally ihouk] produce an m’eotual decrease 
in tbe total volume and an increase In the coo- 
ccDtratioB of lolkb m etch of the 3 phases. 

fiamllt^ and Schwirtx found m dogs that 
tunpfe water dtpnvadon ted to coaccfitrattee 
of all b^y fluids. SiHlon and aaiocbtes 
(p jo) reported that In dogs dehydrated hr 
several methods the shiltt of fluid were te 
accord with thb concept and that earl) te 
deb\*dnUloQ of anv type there oc c urr ed a de 
crease oot onlv In the [ntentltial fluid sofume 
but in the plasma rolumc as wefl Elkiotoo 
and Taflel reported that In dogs dehydrated 
by depriNition of food and water for long pc- 
riods progres«\e hypertoaJdt) of afl biidv 
fluids developed and a substutial km of 
intraceflular as well as interstitial fluid oc 
curted with an increased cxcreUoo of polis- 
duJD m tlw uHik Furlberroore Stewart and 
Rourke haw presented evidence that, follow 
Ing fa e m orrha^ In nocmaHv bjilrated anl 
mab, in trace UuJar as well as crtraceDulir fluid 
is drasrn into the dreubtion Cooseqoently 
in evaluating fluid eudiangei. It b fcncoirect to 
regard 15 per cent of tbe bwJ) weight u freely 
availabte lutentitial fluid srhiefa b jeadDy 
mobtHxcd to malntaia tbe plasma \-oloiae 
without anv mfluence upon tbe Intraceltelar 
fluid- 
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These considerations are important in an}' 
attempt to weigh the potential usefulness of a 
blood substitute, particular!}' m war time 
The wounded soldier on the field of battle is 
not the weU hydrated patient m the hospital 
Under the stress of modem warfare with the 
widely varying chmatic conditions and fre- 
quent dislocation of supplies, dehydration of 
the military or avihan casualty before injury 
IS not uncommon In addition, the injured 
may remain untreated m the field for some 
time, losing fluid and electrolytes in bleedmg 
or exudation from the wound or m vormting, 
with resultant ohgerma and tissues severely 
depleted of fluid 

Second, it should be recognized that there 
are defimte limitations to the amount of fluid 
which can be shifted to the vascular system 
without senously affecting the osmotic rela- 
tions of the mterstitial and mtracellular fluid, 
and that these “available” flmds are rapidly 
depleted by continued bleeding or by dehydra- 
tion Our experiments, in normal as well as m 
dehydrated dogs, demonstrate that concen- 
trated plasma protein solutions, consequently, 
are not as effective as iso-osmotic plasma pro- 
tem solutions m the treatment of posthemor- 
rhagic shock, because water cannot be safely 
withdrawn from the tissues beyond certain 
hmits 

In normal dogs with milder degrees of 
shock as represented by higher arterial plasma 
carbon dioxjde levels before infusion, the de- 
crease m blood volume and the depletion of 
the fluid reserves of the body are not too se- 
vere so that at times even saline solution wiU 
be sufficient to mamtain life In such animals, 
concentrated plasma protein solutions can 
sufficiently restore the blood volume without 
any serious consequences However, the chm- 
cal response, as well as the resistance to fur- 
ther blood loss, is poor in these animals which, 
after the infusion of concentrated plasma pro- 
tein solutions, are, m effect, dehydrated ani- 
mals unless additional fluid is simultaneously 
or subsequently admimstered In normal ani- 
mals in severer degrees of shock or m dehy- 
diated animals, even m lesser degrees of shock, 
the decrease m blood volume and m fluid 
reserves after graded bleeding is more pro- 
found so that sahne infusions rarely give a 


favorable response In these animals, con- 
centrated plasma protein solutions, although 
tending to increase the plasma volume, lead to 
much poorer results than do iso-osmotic solu- 
tions, and this is reflected by all the experi- 
mental observations— recovery of blood pres- 
sure and carbon dioxide levels, clinical condi- 
tion, survival times, etc Apparently the in- 
crease m plasma volume and the temporary 
improvement m the circulation which occurs 
is achieved at the expense of not only inter- 
stitial but also of intracellular flmd, with 
added injur}' to tissues already damaged by 
the consequences of the impaired circulation 
The importance of the state of hydration m 
determimng the effects of therapy in shock is 
illustrated further by the results with iso- 
osmotic plasma protem solutions m the de- 
hydrated dogs Apparently the already de- 
creased extravascular fluid reserves m these 
ammaJs were further depleted by the repeated 
hemorrhages, creating an extreme tissue dehy- 
dration which drew heavily upon the fluid 
later infused as iso-osmotic serum or plasma 
Thus, the plasma volume recovery in these 
animals was not as good as m the normal 
ammals which received similar infusions at 
comparable levels of shock, and the other 
laboratory findmgs, clinical response, and sur- 
vival times reflect this discrepancy 
The differences between concentrated and 
iso-osmotic serum and plasma, m both normal 
and dehydrated dogs, were espeaaUy marked 
when comparable animals at severer degrees 
of shock are considered In m akin g this com- 
panson, we have found that the response to 
the infusion had a definite relation to one 
important index of the animal's condition— 
the arterial plasma carbon dioxide content at 
the time of infusion— when the hemod}Tiarmc 
criteria of shock, hypotension, and decreased 
arculation time, were present Thus, the chn- 
ical condition, or the blood pressure, or the 
circulating time of the animal at the time of 
infusion could be at “extreme shock levels” 
but if the carbon dioxide content were above 
IS volumes per cent, the probability of the 
animal’s surviving even ivith saline solutions 
would be better than if the carbon dioxide 
content were ver}' low and the other criteria 
at less critical levels 
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Hut the caihon dioxide cootent »l the tunc 
of InfoiioQ should gl\-e ». better index of the 
degree of shock sad the response to infunoo 
is oot larprlsuig for tmlJke blood prc miif e 
hematocrit or circuUtiBg time whkh give 
otdv tn (nsUnUneoos picture of the conditlott 
of the circulation st a particular mocDeal, the 
carbon dkixsde content U a time latensit> fac 
tor which measures not onlr bow moch, bat 
also bow loof the circulation has been im 
paired. Klegu has demoostnited and we ha^u 
coofirroed (6) that fcdlowio^ hemarriuge the 
progrcui>'e decrease In arterial carbon dioxide 
content results from the contmoed accmnula 
tkin in the blood of lactk acid and other prod 
acts of defecthe tissue metabaGszn due to tis- 
sue Ucbcmla and anoxia. Thus, the carbon 
dioxide level to a certain extent U a measure 
c>f the degree of ttssue damage in shock and 
consequently should be a good index of the 
r esponse to therapv 

TIk use of the ortenal plasma carbon cflox 
ide content Instead of the corboa dwxlde com 
haning power u 00 lodex of the alkah rese r ve 
may be qoestkiDed on the grounds that a 
tnnaiefit hypervantlUtksn may lead to a low 
tring of Use arterial caiboa dioxide content 
which could be mismteTpreted u bdJating an 
increased acl dnris- However we have found 
r*Tn in unujestheUird dogs, the artetial 
carbon cEoxide content aod the plasma 
carbon tfloside combming power drop almost 
proportionatd) as shock develops the oom- 
blnkig power of course alwa\-s renialnln|t 
BMDewbat higher than the content Conse 
qucntly we hs\T nied onh the arterial plasma 
carbon dsaisde content because the techmcal 
difficulties In the combining power detennina 
tion make this procedure more time consum- 
ing and less accurate than the dcterminalkm 
of the arterial piasm* carbon cDoxidc content 

In the treatment of shock the primarv con 
sideratioa Is the safetj and cffectfveoess of the 


therapeutic agent. Ease and cost of prrpan 
bon {adHt> of transport and stocage ipetd 
and ease of admimslratlon are all to be roo- 
sidcred— and partlcnlarly m rdatkn to tie 
widdy vanHng cooffilloni under which the 
present global war Is being waged, Howner 
the ultl^tc decision as to the nse of s blood 
sobctitote must test on its tafeU and 
tlvcncis In the treatment of shock under ill 
conditioDs encountered In the held ThcK 
studres demonstrate that coacentrated plwrq 
protein solutions tie less tCeclive in the tml 
men! of posthemorrhagic shock in nonssJ u 
wcD as m dehithated anhuals, Tbetefort 
although the use of coocentroled nlatkni 
presents altractiiT poafbUities and mav be 
satiifacloTy under certain cooditioas, bo- 
osmoUc protan solndoos appear prefershfe 
for routi« use and Ftrllculsrh* when dehr 
dratlon mai be a factor 
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WOUND HEALING 

EXPERIMENTAL AND STATISTICAL STUDY 

V — Bacteriology and Pathology in Relation to Suture Material 

S ARTHUR LOCALIO, M D , WALTER CASALE, M D , and 
J WILLIAM HINTON, M D , F A C S , New York, New York 


R ats are verj'^ resistant to infection 
Among the several hundred ammals 
that were operated upon with the 
^ sterile technique previous^ out- 
lined, only two gross wound mfections were 
observed However, since it has been shown 
(i) that practically all operative wounds are 
contaminated, usually by air-bome bacteria 
dunng the course of an operative procedure, 
it was thought advisable to detenmne what 
percentage of our wounds contamed such bac- 
tena Cultures were performed for aerobic 
orgamsms only, smce this study is not pri- 
marily one of the bacteriology of wounds 
Catgut Twelve of the 6o cultures made 
(20 per cent) of the catgut sutured wounds 
showed positive cultures The orgamsms en- 
countered were Staphylococcus aureus, non- 
hemolytic streptococcus, pyocyaneus, and 
colon bacillus 

Stlk Four of the 56 cultures made (7 i 
per cent) showed positive cultures Three of 
the wounds showed Staphylococcus aureus 
and I a ndnhemolytic streptococcus 

Wire Four positive cultures (7 8 per cent) 
were ob tamed from 51 cultures made, 2 of 
which showed Staphylococcus aureus and 2 
nonhemolytic streptococcus 

Cotton Cultures are available m only 43 of 
the 56 ammals m this group Two positive 
cultures (4 7 per cent) both contaimng non- 
hemolytic streptococcus were obtained 
Nylon Four positive cultures of the 55 
made, givmg a percentage of 7 3 per cent of 

From the Departments of Surgery and Pathology of the New 
Post Graduate Medical bchool of Columbia University 
Mus work has been made possible by grants from Mrs. G Mac 
culloch Miller Mr Stewart Hopps and the Surgical Fund of the 
New York Post Graduate Medical School 

1 and II are to appear In International Abstract of Sur 
gcry Part IH Surgery Gynecology and Obstetrics 1043 77 
343-249 Port IV ibid 376-388, 


the total, were obtamed The organism m all 
cases was a Staphylococcus aureus 
Table XIX presents a summary of the re- 
sults of the bactenological study of wounds 
sutured with the various suture matenals 
Organisms were cultured from 20 per cent 
of catgut wounds, and from 4 7 to 7 8 per 
cent of nonabsorbable sutured wounds This 
marked difference m the mcidence of positive 
cultures we beheve is consequent to the more 
severe mflammatory reaction observed in the 
catgut wounds In short, the catgut wounds 
presented a better medium for bacterial 
growth Furthermore, these wounds, because 
of the marked degree of inflammation present, 
were not able to cope with bacteria as well as 
were the wounds sutured with nonabsorbable 
sutures This may explain m part the greater 
percentage of wound mfections observed chn- 
ically m catgut sutured wounds m companson 
with silk sutured wounds (2) Meleney has 
stated that the most important factor m the 
reduction of wound infections observed at the 
Presbytenan Hospital was the change of 
suture material from catgut to sflk 

PATHOLOGY 

We shall not attempt to describe rmnutely 
the gross pathological changes in the wounds 
smce a microscopic exammation gives a more 
accurate appraisal 

HISTOPATHOLOGY 

Catgut Sections made on the ist post- 
operative day show slight edema and only 
small amounts of fibrm The sutures are in- 
tact and there are collections of polymor- 
phonuclear cells about them CoUagen and 
fibroblasts are not noted and vascular changes 
are hmited to dilatation of pre-existmg capil- 
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Fip 4 Plain catgiil—ij days The compact fibers are 
surroundetl bj an edematous, c’ascular granulation tissue 
in which man) fibroblasts and much of the collagen are of 
the )oung t)’pe Adult types of each are also present 
There arc numerous 1 ) mphoc) tes and histioc) tes 

(Torgement Onh a small number of chronic 


^IS ^ TV-ti/m ’ r w X0 ’ ^ • » - • 

iJig 5 Chromic catgut— $t days The granulation tissue 
by which the catgut is surrounded is composed for the 
most part of adult fibroblasts and strands of dense collagen 
It IS moderatcl) \ascular, and numerous histiocytes and a 
mi^eratc number of lyauphocy tes are present, A few 
pol)Tnorphonuclcar leucocytes arc present in between the 
fragments of the suture matcnal 


inflammalorv cells are noted Scattered ab- 
scesses are present, and there are areas of 
necrosis in the muscle and fascia 

On the 3d daj sections show a minimal de- 
gree of edema Small amounts of fibrin are 
present There are large collections of pole - 
morphonuclear cells about the sutures Some 
young fibroblasts are seen, and collagen is 
young and slight in amount In one section 
(203) a few thick strands of mature collagen 
are noted and capillary buds are seen in the 
area of fibroplasia Elsevyhcre only a feyy 
eapilhry buds are noted, and pre-existing 
capillaries are only slightly dilated Some 
chronic inflammatory cells arc present Scat- 
tered small abscesses, small areas of necrosis 
in the muscle and fascia and a feyy focal 
hemorrhages arc ob^ryed 

On the 4th day edema is marked and larger 
amounts of fibrin arc present Beginning 
fragmentation of the sutures is noted yyath 
ab'-cess formation alxiut them ‘^omc young 
libroblast'- are seen collagen production is 
minimal, and the eollageii is immature \ a'-- 



Fic 0 C/rtirrjf // — d \r The fraznicnL^. rf 
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He. 7 SJi—jtUTt 'nK«tveccujrU--d(iMUack 
ttriadi b mbmH In era «i nadmit ciem cm) 
IjBpfacKT^ jil^mrtan, Tfai ibreblMt* »n {« Uic OMt. 
pert 9i Toof type, end tbm li mty etOtiis 
pracat 

cul&ntj U moderate aod capOIarj trad* an 
forming There ia a difuae Infiltradoo of 
chroede Inflammatory celU, aod there are 
some large memoaud^ ccll^ The acute m 
flammator^ proem U diffoae and there are 
mAn\ abtoeaaea and oreai of oerroib. A few 
■man focal hemorrhages are present In 
Ttmndi futnred with chromk: catnt a Dum- 
ber of jDung fibrohlaiti and a few mature 
flbroblasts are preaent Collagen Is a bttle 
more abundant and a few areas of maturing 
collagen are Etoted. 

On the 5tb day a number of tnaturc aod 
\'Oung flbroblarts are p res ent. Noting and 
mature collagen b pres ent In about equal 
■mounts. Many new (^apSlancs are seen. 
Chronic inflammatory cr^li are diffnse through 
out all sections. Acute bflammstor> rcactioo 
g nH many TTufl absccues are seen There are 
seatlered griaii areas of necrocb, parbculailT 
In the muscle and a large area of necrosU 
about ooe suture In the reactive areas small 
focal bnoorrhages aod thrombosts of amall 
blood %'ctscb are noted. In tbs chroimc catgut 
futured wounds Ibe numbex of mature flbro- 


F%. a S3i } i*7X. Ren. the npetteatnl by thi 
blsct tunoaEoeca aauritJ a>d Ibe tiwH ddert, b n«d 
by bath neas ssd nuw anxnw 

CTta, r»«bbt)aerta,udiesnn)espiaw{(s. UKkrf 
tb* cbOcscb It ef lbs sdah lype. 

blasts u greater and strands of coUageo are 
beginning to appear 

Sat\ue matenal oq the 6th dae b largdj’ 
fragmented there are a few poIymoTpbotre- 
dear celts with Utile flbrln aod a few matorr 
fibroblasts about iL Fibroplasia Is Incretsiig 
The majority of the fibroblasts are j'oong ind 
ioimature Collagen is present In moderate 
amounts and Is mostly precoQagen although 
some Is mature collagen ^lan) young captl' 
lanes are noted. Chronic Inflammalory c^ 
Infiltrate the wound. A few cm ill ncootk 
areas are seen, surrounded b} smaD abscesses. 

By the 7th day only small fragroesti of 
suture material remain, surrennHied by cd 
lagen and tiiung fibroblasta. Flbroplasii h 
marked and the majority of the fibroblasts 
are mature Collagen is abundant, mature 
and arrao]^ In boncDea. \asailarity h 
mirhMi. ChroDK Inflammatory ctfls are seen 
tfaroogbout all Kctkms. There are absersK* 
about small areas of necroiis In the mosde 
aod about the sutnre fragments. 

On the 8th day edema b slight and onh 
cmifl amoimts of fibrin remain Sutures are 
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9 Silk — Sdays Suture matenal is m\'aded and sur- 
rounded b> numerous fibroblasts, many of adult form The 
collagen is dense Numerous lymphocytes, a few histiocytes, 
some mant cells are present. There are fibroplastic inva 
sion of bundle of silL and some altered muscle in upper right 

present only as fragments, with a collection of 
polymorphonuclear cells and fibroblasts about 
them Some mature fibroblasts are present, 
collagen is mostly adult, marked m quantity, 
and bundles are frequent Vascularity is de- 
creasmg, and acute and chrome mflammatorj' 
cells are diffuse throughout the sections 
Necrosis is shght in the muscle and abscesses 
are not seen 

The picture on the 9th day is similar to that 
on the 8th, except that collagen is more dense 
Areas of necrosis and small abscesses are seen 

By the 13th day edema and fibnn have dis- 
appeared Only small fragments of suture 
matenal remain, more plentiful in the chromic 
section than m the plain Giant cells and 
fibroblasts are seen about the sutures Fibro- 
plasia IS marked and the fibroblasts are adult 
Collagen is dense and mature Chrome in- 
flammatory cells are fewer in number and the 
acute inflammatory process has subsided ex- 
cept for scattered minute abscesses associated 
with residual necrosis m the muscle 

On the 2ist, 31st, 45th, and 62d days 


WOUND HEALING 485 



Tig 10 Silk— 4S days Many of the fragments of suture 
matenal m this section are en^lfed by giant cells, and the 
entire area is invested by fibroblasts and some lymphocytes 
A fen dense strands of collagen are seen throughout the 
area 

edema, fibnn and suture material are not 
recogmzable Fibroblasts are old, collagen is 
dense and mature A few old capillaries are 
seen, and the acute and chrome inflammator}^ 
reaction has completely subsided In chromic 
catgut sutured wounds, however, a few frag- 
ments of suture matenal remain with small 
collections of polymorphonuclear cells about 
them There is also a diffuse chronic inflam- 
matory reaction and large phagocytes may be 
seen about the sutures 

Silk Free serum was rarely seen in silk 
sutured wounds Occasionally, some fibnnopu- 
rulent exudate was seen along the suture line 
On the ist postoperative day, sections 
showed some edema and fibrin Polymor- 
phonuclear cells are seen around the suture 
and in one section a small abscess is present 
Fibroblasts and collagen are absent with the 
exception of a few young fibroblasts m one 
section The old capillaries are moderately 
dilated Acute inflammatory cells are present 
only about the suture matenal, and a few 
scattered chronic mflammatory cells are 
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noted. SmiU tmsof fKcrcrfii treM«Q to jtii 
Upositioa with the Ind&ua tnd In one tilde an 
area ol necrosts U aeen in the muscle Their 
are a few aentteird bemorrhaget. 

On the »] day a few ^‘Dung fibroblaaU and 
Bome Immature cc^agen are seen in all the 
seetKoa. \e»cls are engorged, and a few 
young caplllarlei nia\ be •een. Acute and 
chronic mflammatory cclli are scattered 
throogbout the aectioa An increased number 
of pol\-TTK)rphooiKlear cells arc seen about the 
future and in tbe small necrotic areas In the 
muscle \o abacesaet arc in e%Tdence Scat 
tered bemoTTbages are present 

Sectioni on tbe jd pcatopcralj\T dai show 
that the future material it beginning to 
A few pcdymorpboouclear ceUt arc teen about 
and TTwng the strands of tbe suture ma 
terfaL A few immature fibroblasts, some im 
mature coHagen and a few voung capIQariek 
are noted In tbe ca* of animal No j4ofibro- 
plana and collagrn formation ore more 
marked. A bematoma u present and in this 
area there » a collection ol polrmoqjhcmuclear 


cells and some mnsde necroni. bounds b 
other animals show only a few chronic tad 
acute ioflaramatory cells and scattered trear 
of muscle necrosii. 

The 4th da) shows IneasioQ of the suture br 
a few \-ming fibroblasts, most of ibm Imma- 
ture coDa^ u peactlcallv all Immalnrf 
although some maturing Ulaodi are wrtti 
A number of inung budding capfllailei are 
seen There are no abscesses and chronic tod 
acute InBamcnatorv Infillratioa b slight \ 
lew scattered hemorrhages and small arm of 
muscle necrods are noted. 

On tbe 5lh da\ section shows the rrtort 
material invaded b\ chronic Inflammaton 
ctDa indodiog a few giant cells. A few pob 
iDorphonncic^ celb ate seen about the nrturt 
material and in\-asion bv young and mature 
fihrdb\as)i U well under wav A oMuldefihle 
amount of mature collagen and many ca^ 
lerlei are seen Acute inflimmstorv resdice 
b slight and no abscesses are seen In Ibe 
case ol animal 543 muscle necrons b marked 
and bere polvnxHphoniKiear reOs have gath- 
ered Thm are some ten Mri*)l hem o r rhages. 

D) tbefithda) fibrin b no iengeTretugBi^ 
The suture matenal U Invaded by many fibro- 
blasts, most of which are mature hlaturecd- 
lageo Is present but roost of It b interreOialar 
and hands have not vet started to forte. 
Chronic inflammatory cells and a few giant 
celb are meient Onlv a few polvmorpbo- 
noclear are noted and there art do ib- 
sersses. necTos ii or beimrrfaage 

Sections on the 7th p o stoperative dav tboi’ 
that Urge numben of fibrobfasts have sm 
rounded and Infiltrated the suture fragroenU. 
Fibroplasia has mcreased and the majoritv sf 
the cells are mature Mature cofligm bwes- 
enl b\ Urge amounts and m soroe areas b sr 
ranged in dense bundlei. \ asculsritv b mlW 
and onlv a few acute and chronic inflanuoa- 
lorv cells arc seen There are no abwesws, 
areas ol nc cr o sb or bemorrbage 
Tbe 8th and gth dava present a sJnuIar pic 
tore escept th«t more c^t celb are noted, 
and there are fewer duomc mflammatorT 

cefis. Coflagm b present in dense ftrarxb the 
fibroblasts are mature 

From the ijth to aist dayonlr fewefaroon: 
infiammatorv cdli are seen Scars art deow 
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Flf. 4 C <*»«— j 44 %l TWrt U mO coOectfca at 
Ix J j wcphooQcWr feococT f >d>>ce»t to the wcarc. TU 
tWM «bKit tW CDttos b oa dgimt ely td anttw , diJiy^ r 
bCtmltd Ilk tf^ poIyc TirmKbaf 
nodml* wra6«r o( I^mpuTto, ud tmcut Tte 

fibnbtaAi trt g4 tk« TOiu trpt od tbe CDOcfm l» mfacr 

naty Id caout, ceil of tk« pue, yu aa^ fom 

diffiue Infiltmtioa of dutmlc hiflamnutoty 
celli lod In tm Kctiom t few fihroUista of 
the jDung imraitore t\-pc 
On the jd d*y many yotmg fibrohUiU are 
Doted and nme immature coUaf^m New 
capfllariea are pre eent Chronic Inflammafocy 
cella are diffuae througboot the sections par 
Ucolail} in areas with enfoeged channels 
belic\'ed to be dflated I\tnpliatfca. Acute 
inflamraaton cellj are restricted to the areas 
containing tl* sutures and surTtumding icv 
enl smaD areas of necrosis in the muscle 
Here small focal hemorrhages are found 
On the 4 th dav only a few pjoJjmoirAooa 
dear cefli are seen and \T>ung fibroblasts sur 
round the sutures. CoQagen is abundant aod 
foe the moat part Immature Some >'OtrDg 
capOJanes arc teen- Chrome aird acute in 
flammatory ceUs are few and diffoseh ar 
ranged- No abscesses or areas of ueuusis are 
seen- In ooe lectron (ii8) there is a bemor 
rhagic area, greater edema and dcposilion ol 
fibrin, fewer fibroblasts and lew collagen 



Sections on the 51b postopenUre day show 
Urge numbers of fibroblasts surrouodinf tk 
nitures aod among tbe ttrsnds. FTbro^ada 
IS greater and an boeuJng Dumber of mature 
oella are seen Strands of mature collagen are 
discernible b man) areas. Some >’ouDg capfl 
lartes art noted A few chronic Inflammateur 
ceQs and a frw polymorphonuclear cells arc 
scattered ihroognoot la ooe section (159) 
a small tbactsi is seen surrounded by escet- 
Bf\e edematous granulation basue and many 
lymorphonudw edit. A few tribute focal 
monhi^ea are present 
On tbe 6tb and the Ttb da>a ibc picture fa 
sunilar to that on the 5th (^av except that 
fibroUasta are mature and collagen b ahon* 
dant and dense Section jej shows a central 
abscess lurrcmndlng necrotk musde On the 
7th da> lection iir sbosrs a large ahacesi 
about an area of necrotk muscle sunoended 
In edematous granulatioD tissue aod maav 
pohusorphooudear ceDs. 

On the 8th dav the sutures are sarrounded 
and bvaded b) bbroblasta. No [nffirnmatory 
ceOa, edema or fibrin, arc present A few im- 
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^ Fig 15 Collon — 13 dais Here, not only tbe entire 
suture, but each individual fiber is invested b> adult fibro- 
blits and foreign body giant cells Ljnnphocytcs and 
histiocytes are also present Acute reaction is minimal 
Collagen is of the adult type, although not jet as dense as 
seen m older sections 

mature types of fibroplasia persist Collagen 
IS dense, of the adult type, and laid doum in 
strands Some chrome inflammatory cells and 
a few foreign body giant cells are diffused 
throughout Acute inflammatorj’^ reaction is 
very shght 

By the 13th day the sutures are seen to be 
embedded in fibroblasts, and a few chronic 
inflammatory cells and giant cells are seen 
surroundmg them There is no evidence of 
acute mflammatory reaction Section 240 is 
overrun wth poljmiorphonuclear cells show- 
ing edema There are numerous young capil- 
lanes and the blood vessels are dilated 
On the 2ist day, fibroblasts, although adult 
and abundant are not as dense as might be 
expected at this stage Foreign body giant 
cells are seen about the sutures 

By the 62d day dense strands of collagen 
have formed There is no inflammatorv reac- 
tion Foreign body giant cells are present 
about the suture matenal 
Nylon Sections from nylon sutured wounds 
on the ist postoperative lay show edema and 


Fig 16 Cothii—ji days Each fiber is surrounded by 
fibroblasts, and relaUvely numerous lymphocytes and his- 
tiocv tes A few giant cells are present Collagen is scanty, 
and consists of a feu dense fibers No acute reaction is 
present. 






fu 


m 


Hg 17 Cotton — 62 days There is a compact mass com 
posed of cotton fibers, each of which 13 ringed by fibro- 
blasts and dense collagen Hisbocj^ and lymphocytes 
are sparsely scattered about and a few giant cells are 
present. 
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tctrtfi and diroolc toflammalofy 
Mvertl email be m orrt u igea an; prt«at 

Oq tbe dav edenu aad &brm depodtioo 
ha%T IncrcaactL CoIU|::7n and ^noiig fibro- 
blaati arc not acen. A few capillary trad# arc 
preaent A few chnwic InfUmmitor> cclla arc 
•cattered througboct and acute InflammatOfT 
ceQs arc prea ent fn tmall groupi anrrouitdlnx 
fmHll arcaa of nccrobc moack forming pnali 
abaccaaea. 

On the 3d da) aome >'OQng fibrobUata and 
capillaries arc seen, and a small amount of 
\Tnmg coflagen la pre a caL There are a few 
chronk inflaramatory cella and a few poly 
morphonndear cella about the aatnre ma 
terial Section 381 tbowi more coOagen and 
more ad\‘anced fibroplasia- On the 4th dav 
aectlons show scattered focal hemorrhagea. 
Many areas of musde arc altered allbougb 
not necrotk. 

FA>Tn> has decreased bv the 5th day 
Fibroblasts and collagen are more ^undant 
and maturing FTbroblaits are seen around 
and in the strands of the sutiuc material 



r*. 9 “nurt li ctOecte* ot pJr 

aMcvkijaudear Wwaoeywt mi lotm BiUrntL Nojif 
dan b RtetMTsot, TmkT udtktQjroUaUiKdksu 
ynott ubI sdoh fra Ccdsfie ■ Ksaty fibrta prtwft. 

v/ 

Ootbefithdav mature collages b laid don 
in tb)dt strands. In Bnlmak 391 umJ 376 
there are areasof muscle necrosb with absM 
fonnaiion surroanding them Animal 37* 
ebo ibowi a disdnet retardabon of fibro^ 
sU as compared with other k thb 

group 

B\ the 7th da\ edema has practiraD) sob- 
aided although fihrin fragments are stllJ rreog- 
nUrd- The sotnrei are embedded In fibc^ 
blasti which are abundant and of the adult 
type CoOjto b laid down In dense mitmt 
strands. A few adult cafsBancs are prtsrrit- 
Chronic Inflammatorv rrlls are scattered the 
acute mflammatory reaction has subsided and 
only a few polrmorphooDcletr cells are noted. 
\rns of regenerating masde are seen. 

On tbc Qtb da) the scars present mostlr 
mature fibroblasts and thick bands of maturv 
colbgo) An imal jrg tbows a cadt) fiDed 
with granolation tmoe and ctnUinlng s 
small Domber of po]\ii)orphDnudear cells. B) 
the 13th dav the inflammatorv reaction and 
edema have tuboded The scar u adult m 
t)!* and cellular Bv the 6jd day the scar b 
cootiactJQg and b less cellolar The suture 






Fig 20 Nylon — 5 days The bundle of nylon is well 
surrounded by fibroblasts, many of which are of the adult 
type The collagen is abundant, and much of it, while not 
dense, is n ell on its way to the adult form Lymphocytes 
and histiocytes are shght to moderate in number, and a few 
capiUanes are present There is shght edema 


Fig 21 Nylon— 8 days The collagen is relatively 
abundant and dense, the few fibroblasts are of the adult 
or shghtly younger type There are a few lymphocytes, 
histiocytes and foreign body giant cells Edema is present 
but IS only shght There is very httle inflammatory re- 
achon , / 


matenal is embedded in scar tissue and a few 
giant cells are seen surrounding it 

SUMMARY 

Grossly, little difference was observed 
among wounds sutured with nonabsorbable 
materials Serum was not seen in large 
amounts in cotton, silk, wire, or nylon sutured 
wounds Furthermore, it was unusual to find 
serum in the subcutaneous tissues after the 
3d or 4th day in animals whose wounds were 
sutured with nonabsorbable material 

Catgut sutured wounds, on the other hand, 
contamed serum in varying amounts up to the 
gth day The wounds were pale, and a 
fibrmopurulent membrane was present along 
the fasaal and peritoneal suture line between 
the 2d and the 7th day Very few of the 
wounds sutured with nonabsorbable material 
showed this membrane and only between the 
2d and the 4th day 

Microscopically, marked differences are 
seen between catgut sutured wounds and 
those sutured with the nonabsorbable ma- 


tenals Catgut wounds show edema for longer 
penods of time and maturation of fibroblasts 
and collagen is retarded (Figs i, 2, 3, %, 5, 6) 
The most sigmficant difference is in the m- 
flammatory reaction In catgut wounds it is 
acute, mtense, prolonged, and assoaated with 
widespread death of tissue and abscess 
formation 

Among the wounds sutured with non- 
absorbable materials, no significant histo- 
pathological differences were noted Fibro- 
plasia, collagen formation, and maturation 
are practically the same in the case of all 
materials (Figs 7 to 21) In sdk and cotton 
sutured wounds the mflammator}" reaction is 
somewhat more intense and prolonged than 
m the case of nylon and wire sutured wounds 
(Figs 7, 8, 9, 10, 13, 14, IS, 16, 17) Healing 
occurs at about the same rate Studies of 
tensile strength agree with these observations 

Little difference m tensile strength was ob- 
served between wounds sutured with plain 
catgut and those sutured with chromic cat- 
gut, although mature fibroblasts and collagen 
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wtre noted i ci*\ etrber In diromic crntgut 
•utuied woxindi. 

It U ol Lotemt to note thjit fragments of 
chromic catgut are ohservTd m wounds at the 
omI of 3 months and that an lnnammatoT> 
reaction b ttHl preacnt about the Rttore ma 
terial at this time (Hg 6) YYouods sutured 
with Donabsorhabte sutures show the 
material present at the end of 3 rtunths but 
it is fraginrQted and encapsulated b\ fibn>- 
bUsts, and shows eNddence of a foreign bod 
reaction (Fig 17) 

Two /actors are apparentlr respoasible for 
the prolonged lag peiW m healing obser\Td 
In catgut sutured wounds hrit, the marked 
destrtrcUoQ and acute inBtannuttaa (Figs, t 
to 6) which nec ess itate a prokmged period of 


d/brldemcnt second the delay fai the matun 
tion of fibroblasts and coQagen, doejvobabh 
to acute Inflammatory reaetk* Tiie (War 
in final healing of cat^t sntnrcd wounds, as 
noted In studin of tensile strength, and also 
mlcroacoptcaHy mutt be attribute to the 
more widc^wrad destruction and amte in* 
fiammatioQ of tissues In these woondi. 


RETOtENCES 

u Ins, H. Tl, wid Hnsimui, J ^ Am 
07 ioj 

t. Mn-OTT F Sera. Cya. OfaaL (I mil 
Sms) MO,: 4J*. 

) Vrmx, P Tbe bacteriolacr of mtiHiany 
sa bj iwi Hb otfat nd CPsn of tbi 
mid to Cofmmtu Dalranity tw Derm if 
cf Mtdjcsl Sdeacc, qs4) 


! ! Ill 



HORIZONTAL PIN FIXATION FOR FRACTURES OF 
MANDIBLE USING PIN GUIDE 

DOUGLAS r PINCOCK, D D S , Major, D C , A U S , Ogden, Utah 


M any professional articles as l^ell 
as those for the layman have been 
written concerning fracture ap- 
pliances which permit function 
during healing It is a recognized fact that 
normal ph> siological function must be limited 
to some degree However, anv use that can 
lie made of a reduced fracture during treat- 
ment IS a distinct advantage 
There have been manv methods of treating 
fractures of the mandible, all having ad- 
vantages and disadeantages Interdental im- 
mobilization bv wiring is a simple method, 
quickly applied, but docs not perrmt mandi- 
bular motion or facilitate good oral hjgicnc 
I he use of mtr.ioral splints permits mandibular 
motion but prevents proper cleansing of the 
area ineoUcd Extraoral appliances (Stadcr 
splmt) IS not the answ'cr to most cmhan frac- 
tures because cleansing and caring for the 
face IS ^cr^ diflicult under this appliance 
T here arc manv ad\ antages in its use, howc\ cr, 
particular!} in cases in w'hich there has been 
a loss of lione (war wounds), and it is desired 
to maintain space, limiting the dcformlt^ and 
simplif} ing the reconstructn c surgerj 
It was in an cfTort to find some means of 
fracture fixation that would permit mandi- 
bular motion and good h\ gicnc that the hon- 
zontal pin method was dexased This pro- 
cedure consists of one or two pins (Kirschner 
wire, large) drilled honzontalh through the 
bod\ of the mandible, across tlic fracture 
with both ends of llie pm imbedded in the 
cortical bone I he wire can be cut sliort and 
the skin raised oxer the end, leaxang no ex- 
ternal cxadence of the fixating pin 

I his lx pc ol fracture immobilization per- 
mits normal pin siological mandibular func- 
tion Ihc patient is able to continue xxith his 
work, carrx on a regular routine of life, being 
limited onlx to a liquid or soft diet 


After haxang dnllcd a fexv of these pins m 
the mandible, one is soon conxanced of the 
necessity of some type of a pin guide I de- 
signed and had Jack Paa'a, brace mechanic 
at Hoff General Hospital, make the pm guide 
shoxxn m Figure i The tube A D directs the 
wire to point B This dexace ehminatcs the 
guesswork and hazards of freehand drilling 
The technique used is as follows A mini- 
mum of loop wares is applied to the upper and 
lower teeth Intermaxillar} rubber bands arc 
used to re-establish proper occlusion and 
abnement of the fragments This is a xerx 
important step If normal interdental relation 
IS not corrcctlx established, the resulting 
malocclusion wall produce traumatic pressures 
wath the resulting loosening of the pm and 
possible failure of union Block anesthesia is 
used wath local infiltration in the region of the 
sxmphxsis and postenor border of the mandi- 
ble The pm guide is applied bx first inserting 
the point B, Figure i, into the posterior bor- 
der of the mandible The point of the guide 
tube (/!, Fig i) 15 then positioned into the 
area lateral to the sx mphx sis The xxang pm 
(C, Fig i) is then lightened as the pm guide 
IS rotated on its axis ( 1 B, Fig i) These 
points arc so bcxcled that the} wall drill 
thcmsclxes into the cortical bone Wlicn the 
pm guide IS firmlx clampied into position, 
postcroantcrior, and lateral jaw x-rax films 
are taken This permits checking the position 
of the director before the pm is drilled into 
the mandible The pm is then screxxed out of 
the tube at Figure t,and the large Kirschner 
wire IS run through the directing tube and 
drilled into poMlnn It is neccssarx to dis- 
assemble the twa halxes of the clamp bx re 
Icisinj the wing pin to remoxc it from its 
position Digital examination is then made 
to find the posterior end of the pin If it can- 
not be located the dnlling is continued until 
the end can be felt just through the posterior 
harder of the ramus The pm i- cut short 
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CDOOgh to permit pulling of the *kin tad wb- 
cutajxooi tltfue orrr !t A muO dmcLog U 
applied o^Tr the interior irtd portenof pm 
bow* In the skin and remo\'ed in a or j da)*!. 
The mindibfe a »Db*<iuentl\ rtwitgeito- 
graphed to check the pin podtioQ and then 
the interdentil rires and rubber bands are 
ranm-ed. If it b fdt that additfona] stqaport 
b oeenuT) to prrvut rotatioQ of (he frag 
menu, a figure of dgbt «ire can be appUed 
to the teeth on either aide of the fractore 
Tbe pm can be remo%Td in about 6 weeks 
under local aoetthesia. The end of the pin u 
located b^ digital examioatloD, and about i 
cubic centimeter of i per cent procaine b lo 
filtrated into the area. Tbe operator makes 
a small stab inasloa feeling tiw end of tbe 
wire with the sca^wl The iunoaodicig ll»sue 
u compressed until the end of the pin extends 
through the ioebion It a grasped b a beiNt 
plter and withdrawn bt a roudng motion. 



Fte*- 4 esd 5 C4«* 


It has been rather soiprbing bow finnlj- 
the pins ha\T been held in poslloo^ sod it 
dme* thc> tecprfrt coiadderable tunung to 
free them. 

\ senes of twd\e completed cases haiT 
been treated in this manner at HoS Geuenl 
Ho^Ul, U S \jm 3 ' \\ e bare had ao in' 
fectioa, and all ha\T healed with exccQcat re 
snlu. The patieou hi\a been i-erj cocn/oft 
able during treatment and a caioal o b settn 
would not know ibet were being treated for 
mandibular irartores. In fact 1 hs\T had 
3 patienU ask for thb form of treatimt 
Tbr\ aerc palicnu with mterdenul wmnjr 
applied at their station hospitals then Iru*- 
fenedloourbosfstal and were aide to obserw 
this of fixation on other paUroU in thek 
srard Wben patients ask for it thefsetoeof 
comfort must be of some importance 

Case C K s*e »0 >ctps, dtejpKxii. Irxrlwr 
of Uk maixLblr csnstlcd, obCmw cf 

rifht tyinphrii*, Ih eomfcfinE edentibci fM 
nmts. I Jar> ntlatard tn totooUk scddnl 
3 >csrs prior U> mlmjce tnto mfliUx7 wiMcr 
Geiimi umrbe4a— iUoai odde oijsrs wl 
wss used d opni redtclioa wt catrwd c«3l- ' 
tndtioo 11 m«!fte alaox the bfetW bordrf rf tte 
miadibte o\er Ihr tract re lit lad ibe 
w«i leflrcted frotn Lbe frifmcali. Tbe c»fa /e* * 
were Itt»beaed by tnein of lo rfcculc»n> -*k 
orcnli MW The (rifment ere tb« 
mated and beU ia pi>wiioo by tw croued 
aoQtaJ pUM nbresdrd od tulnlen iXcxI) ^ 
perioateum r>d rabcntineooi tb**r ere iff™®" 
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Figs 6, 7, 8, 9, from left to right Case 2 



Figs lo, II, 12, from left to nght Case 3 


mated with catgut, the slon was sutured with $ o 
silkworm gut (Figs 4 and s) 

This patient had an uneventful recovery The 
pms were removed 8 weeks after operation under 
local anesthesia The fragments were healed in 
excellent position, and the patient was returned to 
full duty 

Case 2 K E J , aged 29 years, diagnosis frac- 
ture of mandible, compound, comminuted, com- 
plete, bilateral, regions of left ist molar and nght 
3d molar, accidentally incurred dunng supervised 
athletics 

The anesthesia was produced bj mandibular 
block, with local infiltration A minimum of looped 
wires was applied to the teeth, and intermaxillary 
rubber bands were used to re-establish the occlusion 
and alignment of the fragments The pm guide was 
applied and adjusted into position A large Kirschner 
wire was drilled honzontaUy through the body of 
the nght and left mandibles A figure of-eight 
wiring was applied to the teeth, left, ist and 2d 
bicuspids and ist molar, to aid m preventing rotation 
of the fragments (Figs 6, 7, 8) 

This patient had an uneventful recovery The 
pins were removed in 6 weeks, and the soldier re- 
turned to full duty 

Case 3 P S I , aged 22 years, diagnosis frac- 
ture of the mandible, compound, comminuted, com- 
plete, unilateral, region of the left 2d molar The 
fracture was sustained dunng a fight wnth another 
soldier 

Mandibular block, with local infiltration anes 
thesia was used Occlusion was re established and 
the fragments were reahned by the use of the 
loop method, with intermaxillary rubber bands A 


Kirschner wire was drilled from the posterior border 
of the ramus antenoraUy, making its exit on the 
lateral surface of the mandible in the region of the 
mental foramen The wire was directed in this posi- 
tion bj’- inserting point A, Figure i, of the pin 
guide, into the posterior border of the ramus, and 
point jB, Figure i, held into the lateral surface, just 
above the inferior border, in the region of the mental 
foramen This mandible was oval in shape, the pa- 
tient’s face being very round, making it impossible 
to drill the wire from the symphvsis to the posterior 
border of the ramus (Figs 10, ii, 12) 

There were no compLcations, and the pin was re- 
moved 6 weeks after operation, under local anes 
thetic He was returned to full duty the following 
week 

Case 4 ATS, aged 19 years, diagnosis frac- 
ture of the mandible, compound, comminuted, com- 
plete, unilateral, region of the left ist molar Patient 
was injured when he was struck on the jaw by a 
civilian The anesthetic used was mandibular 
block, wnth local infiltration Occlusion was re- 
estabhshed by the loop method and intermaxillary 
rubber bands The pin guide was applied, and a 
Kirschner wire (large) was drilled honzontaUy 
through the body of the mandible, extending from 
the left symphysis to the postenor border of the 
ramus (Figs 13, 14, 15) 

The pm was removed in 6 weeks, and the soldier 
was returned to duty 4 days later There were no 
complications dunng treatment of this case 

The method of treating fractures of the 
mandible was thought to be new and was so 
demonstrated at the October 19, 1942, staff 
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meediig of the Hoff Geoeril Horital, U S 
Army HoTc%Tr erticlei Twe Uler found 
detiDg the treatment ti etH} u July 9 193) 
(a) and SobjT (4) publiihed a aerie* 0/ *5 
case* In 1939- Tim treatment waa alao le 



Theae artide* have aJJ reported a tendency 
of the pin to looaen after operation. This has 
rvot been the esperfenas at this hofpltaL The 
pdni reiDO\'ed 6 weeks after openUJon *em 
to offer about the same resistance u 
which were remored for rediffhog If the pin 
Is confined to the mtermedaUary bone tbe 
iooeenina (a oegUmble Tbe pictures demon* 
strated fn tbe artlcies by Ipaeo ^leacie, and 
Sobye one tbe Impresdoa that tbe phis 
have been drilled from the right to tbe left 
mandiUes, amts* tbe floor of the month. It 
b possible that the muscle traction lo tbe 
floor of the mouth accounts for the reported 
loosemng of the pm. 

Tbe question might well be asked IMial 
wiD happen to the mandTbular nerve if tbe 
pin ts drilled Into tbe canal? An effort ts made 
to place tbe pin bdow the canal, bat if the 
Klnchner wire should enter it I believe It 
to be of no Importance. Tbe wire ts smallrr 
In diameter than the canal and as the pin 
passe* thmigb the anti, the nerve w 3 } be 
poshed aside caudng Dttle or no dama^ 

It is ver^difficolt to Judge the tiaonu asao- 
dated witn driUlng the ptn in the canal be- 
cause of the anesthesia usually pr esen t with 
mandibular fractures. In the series of pi 
tlents treated at this hospital it has 
Impossible to observe any change In the degree 
of anesthesia. Four of the postoperative 


i-raj films have shown the pin and maafi- 
bolar canal in contact However ooe mrwt 
keep In mind that tbe pin could oc plared 
In a podtloa medial or lateral to the rami, 
and the ihaiJow* tupenmpewd. Tbrrefjrt 
the pin may or mav not have been dnficd Into 
tbe canal 

coacL usia * 

Podtloning the hoHiontal pin or Kinchocr 
wire (Urge) through tbe maodble remises 
accurate dj^ng Tbe pin guide will otrect 
tbe Wirt bto only one potion pomts A lad 
B Figure 1 T b eref oi e the i ureas b pcsl- 
tsoQing tbe pin c o rrectly depends upon tk 
proper adjustment and ihamrat at tbe guide. 

AmAKTACES 

Tbe comfort of the patients Is a paramoaot 
factor They are able to keep th^ mooths 
dean, to eat without tbe laborious effort of 
sucking everything ihroagh their teeth, and 
to spr^ dlftiDcth' In other words, the pa- 
tient has DOrmaJ physiological maedibubr 
motion, being limiti^ onlv to a liquid or soft 
diet. There is no cxtenul appQance to ints 
fere with the daning of the face and to de- 
tract from the appearance of tbe patient 

The only disadvantages of this method 
ccynparrd to iatnoni immobsixatjoo, b 
that this procedure must be dooe aseptlciSy 
and requires an operating, room to carry e*t 
the technique 
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PROTRUDED INTERVERTEBRAL DISKS 

J GRAFTON LOVE, M D , F A C S , and MAURICE N WALSH, M D , Rochester, Minnesota 


I NTERVERTEBRAL disks are the fibro- 
cartilaginous shock absorbers that nor- 
mally are placed between the bodies of 
the movable vertebrae of the spinal col- 
umn By protrusion of a disk we mean an 
abnormal postenor displacement of a portion 
of that disk We beheve that this, to be of 
significance, has to be assoaated with a frag- 
mentation of the fibrocartilage That is, the 
contmuity of the disk is interrupted and one 
or more fragments are displaced posteriorly so 
as to be capable of causing undue stretchmg 
or tearing of the posterior longitudinal liga- 
ment which forms the antenor wall of the spi- 
nal canal In addition to the abnormal pressure 
on, or rupture of, this hgament there is usually 
associated mtraspmal irritation of, or pressure 
on, nerve roots if the lesion is in the lumbar 
portion of the spmal canal or pressure on the 
roots or the spinal cord itself if the lesion 
happens to be m the cervical or thoracic por- 
tion of the spinal canal 
Although protruded intervertebral disks as 
such have been recognized and their clmical 
importance has been established only since the 
e\cellent work of Mrxter and Barr, the condi- 
tion was found occasionally at operation when 
patients were subjected to laminectomy for a 
supposed intraspinal neoplasm as long ago as 
1922, when Adson encountered several of the 
lesions and considered them to be primary 
cartilrginous neoplasms or enchondromas 
Goldthwait, Adson, Dandy, Stookey, and 
others have contributed to our knowledge of 
this condition In 1936 one of us (Love, 6) m- 
troduced the term “protruded intervertebral 
disk” as most appropriate for the condition 
This designation has since been accepted by 
the Journal of the Amertcan Medical Assocta- 
lion and by Dr Mixter as quite satisfactory 
Today this lesion is accepted as a distinct 
chnical and pathological entity and all up-to- 
date textbooks of orthopedics and neurology 
should include a discussion of the condition 

From the Sections on Neurologic Surgery and Neurology Mayo 


ANATOMY OT THE INTERVERTEBRAL DISKS 

The mtervertebral disks are fibrocartilagi- 
nous cushions which are placed between the 
vertebral bodies They are bounded anteriorly 
by the anterior longitudinal hgament and pos- 
teriorly by the postenor longitudmal hgament 
The mtervertebral disks are apphed to the sur- 
faces of the cartilaginous plates which cover 
the bony vertebral bodies and normally they 
do not extend beyond the margins of the ver- 
tebral bodies Under conditions of normal 
stress and stram they bulge slightly beyond 
these hmits, but when the force exerted against 
the vertebral column or on it is no longer act- 
ing, the normal disk returns to its normal con- 
fines The disk IS composed of two structures 
a central, loose, semigelatmous nucleus pulpo- 
sus, in which is represented the remnant of 
the fetal notochord, and an outer, firmer, more 
fibrous annulus fibrosus 

PATHOLOGY AND ETIOLOGY OF PROTRTTDED 
DISKS 

As a result of our studies and those of Deu- 
cher and one of us (Love, 4) it is our opmion 
that the protruded portion of an intervertebral 
disk practically always consists of both nuclear 
and annular matenal This is one of the reasons 
why we have adopted the term “protruded 
disk” as being more applicable than some of 
the others, such as herniated or extruded nu- 
cleus pulposus, rupture of the mtervertebral 
disk with herniation of the nucleus pulposus, 
and so forth 

The protruded portion of the disk may show 
various degrees of degeneration and fragmen- 
tation, and the fragments may be very edem- 
atous at times In the opimon of Deucher 
and one of us (Love, 4) this is due to a vascu- 
lar change and this conclusion is supported by 
the fact that the nucleus pulposus is capable of 
increasing its volume many times when freed 
of the restraming influence of the annulus 
fibrosus 

It has become generally recogmzed that the 
protrusion of an intervertebrd disk is often 
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preceded or tccomptnied by imtwuJ itre« or 
rtraln to the hack- ^ e h*\’c come to loot on 
the CO ndiUon as bciDg definitely doc to trinma. 
The In/ar^ maj be relatriTJ) miTd or severe 
It may be direct or Indirect. It h nxwt often 
aModated with the Qfdng of untmuDy heavy 
objects and the SMnptoras in their dasde form 
ma% be aadden In onset or more or len grad- 
ual in their de\‘elop(ncnt. Tlat there are pre- 
disposing factors we cannot deny but as yet 
thm Is no real]} clear-cut undemanding of 
what they may be 

insToav TAdTO cr cases of scsficted 

PlOTBClIOX or AN tNmvmZBaAL DISC 

In all diagnoacs the patient s history con- 
stltatcs one of the roost important portiont of 
the rximipitfon. This Is partlcula^ true fn 
neurology and espedaQ) so in the diagnosis of 
protruded disk. The patient shaold be allowed 
to relate the story of the devdopment and the 
p rogre ss of his £sca*e Leading qoestloDs 
ibo^ be avoided, pMrticnlarW In dealing with 
patients who present a mei^legai pr^lem 
and those of tmstable or peurot w: disposition 
An occasloQa] pertinent and pointed quesdoo 
while the patient h relating ha story wmanre 
to eiocidate important pdots and to avoid an 
tmoeceaaarQy long rt w rd. There are several 
very Important qaestlons the answers to which 
should be obtalnnl In the course of the history 

f«Hnp 

The patient ■ occupation and the type of 
work he usually docs should be understood 
likewise some InfoTtuatiou regarding his bob- 
bies should be clldted This b particularij 
true of golfers, bockn players, campers, ca 
Docra and horseback t^dm. 

Did the pain— and pam b the cardinal symp- 
tom of protruded disk— of which the patient 
complaicj comeoa after an injury to the back, 
direct or indirect, after unus^ lifting or 
itietching or being caught with the back 
twisted or in an awkward position^ Had the 
patient been subject to backaches or '^nni* 
ba^ before the onset of soatfe pain or pain 
of a lower eitremln and did the saatic pain 
come after unusoal stress or strain. Is the 
pain constant or Intermittent— and what. If 
anything wilJ relief and what wID aggra 
vateit’ The effect of coughing sneezing and 


straining at the stool should be determiDed. 
The results of %trious treatments, which the 
Uent has usually tried should be eCated 
t i cob o si s b not present at the time of ex 
amlnation the hbton of listing and paitm 
lariy of alternating listing of the IniBl. H rety 
Important The presence or absence of pare*- 
thcaias in the dlttrfbution of the pain iWu 
be determined also The patient ihooki be 
asked as to hb habits of iWp. If hb deep 
U disturbed bi pain the fact b signlhcint 
Twenty-se%xn per rent of 733 lutnlm pnrtiu- 
mons produced pain at nlguL It must be de 
tennlned that the pain awakens the palirat 
from hb sleep rather than that for sotne other 
reason he wakes during the night and then 
becomes consoous of the fact that be b un- 
comfortable Llkewbe the hmory of ka of 
weight b important Loss of weight b nsuiDr 
associated with loss of sierp and of appetoe 
pwodoced by pain. U e ha\T seen manr pa 
tkots b w(kim cases a maUgnaot Icskn tus 
beeo wpected because of the loss of wright 

EXASUXATION OF TTEC PATlErT 
Mtboofh the gmeral physfcai enminitinc 
of the majority oJ (be patfesb sofferiag fma 
protruded dbk b found to be taliifactarT ke 
the rmUent of hb mrUcular age thb port of 
the Investigatioo riwuld not be negl^fd If 
the risk of treatment b to be kept to a mnd- 
mom There b do reason of course, why the 
patient cannot havT other local or genersi db- 
easeswhkh might influence (be treatment sad 
even the If tuberculoab, broodn- 

ectasb, diabetes, h\pcrthjTo<dIsm hvp^fa- 
doD prostatbra pregnancy obesity rigct 1 
disease spoodvlltls, spoodydoGitbc^ or ur 
other disease \» prese nt, the fact should be 
noted and considered In the grocral swnnu 

tloo of the prob Jem and proper cmphaai ibouU 

be placed where U b Indtcalcd. There ts w 
use in operating and removing a protruded b- 
tervertebral dj»k utJesr there b sufficient rw 
son to be^Je^x that the patient will be rmtn v 
ally benefited therebi and will iMt berubjefted 
to an onwarranted rbL 

In the course of the eiamiDation antcf^ 
postenor and Uteral roentgenograms o f tlw 
■nna] column should be taken In some 
obOqoc views also are necfs«an ‘^poodrfiu 
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tuberculosis of the spinal column, and meta- 
static and primary neoplasms of the spmaJ 
column should be excluded 

A competent orthopedic examination is es- 
sential and, if the opimon of a well tramed 
orthopedist is sought, he may be able to rec- 
ognize some osteopathy that has escaped de- 
tection It IS the practice m the dime to have 
any patient m whose case there is suspicion 
of a protruded intervertebral disk examined 
by an orthopedic consultant before the pa- 
tient IS sent for a lumbar puncture 

The neurologic examination may in itself 
reveal enough positive findmgs to warrant the 
diagnosis of an mtraspmal space-takmg lesion , 
however, an accurate interpretation of those 
findmgs IS dependent on a knowledge of the 
patient’s history, the roentgenologic findings 
and those of the orthopedist Without a knowl- 
edge of the fact that the patient’s symptoms 
have been intermittent or that he suffered 
from backache for many years before a particu- 
lar stram, which was followed almost immedi- 
ately by paraplegia, a diagnosis of mtraspmal 
neoplasm rather than of protruded interverte- 
bral disk would be made In many cases the 
neurologic findmgs are few and m some cases 
they are absent (Table I) 

These statistics are founded prmapally on 
the results of our studies of the records of pro- 
trusions of lumbar disks, since protrusions of 
lumbar disks constitute by far the vast ma- 
jority of the protrusions encountered imd be- 
cause if their origm, mode of mvolvement of 
nerve roots, type of symptoms produced, and 
so forth, are thoroughly understood, those 
protrusions occurring m other parts of the 
spinal canal can be recognized The protru- 
sions occurring m the cervical and thoracic 
portions of the spinal column present the 
symptoms and signs of an mtraspmal neo- 
plasm, more often than protrusions m the 
lumbar jxirtion and unless there is a definite 
history of trauma precedmg the onset of S3mip- 
toms and unless the symptoms have been in- 
termittent, it may be impossible to make the 
diagnosis until the lesion is uncovered at the 
operating table 

In all cases m which protrusion of an inter- 
vertebral disk IS suspected, lumbar puncture 
should be pierformed and a careful analysis of 


TABLE I — NEtmOLOGIC SIGNS IN 285 CASES OF 
PROTRUDED LUMBAR QIXERVERTEBRAL DISKS 



Cues 

Percent 

Positive Lasigue sign 

231 

81 

Sciatic tenderness 

172 

60 

Achilles relies diminished or absent 

171 

60 

Hamstnng reflex diminished or absent. 

SI 

18 

Muscular paresis 

63 

22 

Sensory loss 

62 

22 

Examination objectively negative 

17 

6 

Examination objectively negative except 
for positive Lasfegue sign or saatic ten 
demess 

42 

IS 


a specimen of cerebrospmal flmd should be 
made The most important information ob- 
tamed is that relatmg to the presence or ab- 
sence of a subarachnoid block and the amount 
of total protein contamed m the fluid It is 
rare to find a subarachnoid block assoaated 
with lumbar protrusions unless there is para- 
plegia, and it IS infrequent that one finds a 
total protem content of more than 80 mill i- 
grams per 100 cubic centimeters of cerebro- 
spmal fluid If there is a subarachnoid block, 
a yellow fluid or a total protem content of 
more than 200 milhgrams per 100 cubic centi- 
meters, the presence of an mtraspmal neo- 
plasm should be suspected We have encoun- 
tered many unsuspected neoplasms among our 
cases m which protrusion of an mtervertebral 
disk was suspected 

INCIDENCE OF PROTRUDED INTERVERTEBRAL 
DISK 

It is difficult or impossible to estimate the 
frequency of protrusion of mtervertebral disks 
In private practice this condition must ac- 
count for only a very small percentage of the 
cases m which the physician is called on to 
treat backache and saatic pain The good 
results that most physicians obtain by con- 
servative therapeutic methods would seem to 
confirm this On the other hand, every phy- 
siaan who is called on to treat such conditions 
must occasionally encounter a pam that is in- 
tractable It IS from this latter group of in- 
tractable backaches and sciatic pams that the 
cases m which protrusion of a disk is sus- 
pected come 

The practice at the Mayo Clinic cannot be 
compared readily ivith thal of the pnvate phy- 
sician, orthopedist, neurologist, or neurosur- 
geon Patients who come to the clinic or are 
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referred hen beetle oi e cotnplalnt oi buk 
ube or loatk ptln or both tre osuaQy those 
irbo have {alleo to obtain pennanent rahe/ in 
ordbia^ metboda at home The eoaditfon a 
molt Ukel> to be oi loof tUoduif and since 
the ajiKlrotne of protruded mtrrvrrtcbni dkk 
his become fanly vdl koovn many poUenU 
are referred for operation after the <iiaj;nofif 
of protnuion of a dish alre^^ ha* been made 
by the referring phjaJdan. Tneae factors tend 
to oar statistics seem out of line rdth 
those of otheia. 

Acconiiiig to Dr Benderaoo thief of the 
Section oo Ortbopedse Diagnosis, be and Us 

aModatcsmthatsectiomrerecaUedon Iniwix 

to i« appcoiimatciy 5 500 patients who had 
backache as a symptom (Indudfng backache 
sciatic pain, root pain, ipoodvEtls, spoodvio' 
llrthi^i lacroDiac disease ijTnptoms cauaing 
taspidon of a protruded disk, dbrositii, and 
•o ^rth) It Is from this group that oar cases 
of peotruded disk come. Af^aorimitelj ij 

E r cent of the 5 500 patients were foand to 
ve one or more protroded disks as the cause 
of their compliints. 


M ineu 

The In odojce of protrusion of different disks 
■ •s jfnsI fan.flfrTm their normal positions 


into the 


al the wkws imis c 4 the >'trtehral cdunn h 
shown in Fignie i 

DtAGtsDfis or riottu i i p ornsmTEitAt- 
Pisr 

The diagnosis of a protruded loterTcrtetnl 
dWk in the lomhai region of the t^lnai anal 
tboald oot cause any difficulty wb« tie pa- 
bent presents the so called dsJsic pkture sad 
diTS the hatorv If a patient wslii 

mto the cumlniDg room wHh a IktiDg of the 
bodj and appears to be suffering from piln, 
one b fikeir to 00 ernnhatfap f«liii 
sbouid be made with the patient stnfped) 
that there u a loss of the Itnnbar loctiasb, tUl 
Is, a flattening of the lower port of the back, 
marked «p*»Tn of lie er ector ipinae znewks 
and limitation ol the spinal moiTiDents. IIj 
pereitension a Ukely to be not only lonltrt 
but eitraodv painluL If the patient stirra 
withcnit a list he b prooe to list oq fcewa™ 
bending of the trunk 00 the pdvb with the 
knee* stiff (straight) There n«alJ> « ^ 
dcrncaa oi-er the spsooai processes of the »w 
eat lumbar sTitebcac When the patient 0 
caandoed whOe In the doiaal recumbent p^ 
Don, straight leg raising Is nmJted and piini® 




r;.coWered o^^r^ded as a p- ^ ^..pected ncop^^m 

,uc nerve . the sciaUc dnphcatethep ^ 7 

^be Achihes refiex J ab^tit Tins is 100 

orehUly to be ^ ^gtier a 

'"^°fVSes^ebexbynomean 

bsent bigbet level CTig" ^^^ation 

,tottusion at b g ^ disturb^ce ol 

rbere may be ^ g ^ ^ Unless there 

r e"--ory 

but exreus tnen as- 

!:r: 
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bflitv of iucb « oeoplasm mmt ihrt)-* be am- 
•idercd in the diflerenUil dltgnosu along with 
the other condltkaa enoroerated onder lira 
dcnce of protnided dhka. 

nXDIXGS 0'< EXAlaXATlOX or fPECU. FUnD 
Df CASES or raOnUDED Dllt 

WTicd the protrusion b large enough to pro- 
duce gross Deorologlc finduips as the resolt of 
eartcmiN’e preamre on the tpuial cord or fwiwlti 
equina, the findings on lumbar puncture are 
Ukeh to r es e m ble tho« obtained in the pres- 
ence of Intraspinal neoplasms aamc}> dts- 
tnrbance of the normal M-drodj-namlc rela 
bons with a tendciLcj to subarachnoid block 
and a high concentratloo of total protcm. 
Howe>-er smce most of the protrusions en- 
CDuntered are rdatlvTly «mwll wnd usually Ir 
ritate and compress only ooe nerve root, the 
\'ast ma^oritv of the patients do not havT a 
(hsturbance of the bydrod)mam>c relations of 
the cerebroipLaal £liM and the total protein 
content of the fluid Is usually not markedly 
elei'ated. In approximately two-thirds of the 
cases the conceotratioQ of total protdn (o the 
cerebrTTsploal fluid is 40 mnilgrams per 100 
cubic centimeters or more ahereas in foUv a 
third the cooceotratno of total protein b less 
than 40 mUligraiDs per loe cubic centimeters. 

In the p r es e n ce ol low back and sdatk pain 
without a leniorv level. If the fluid b yeUow 
If there b a high total protein cimtent, or U 
there b a subarachnoid block, a neo|dasm 
should be suspected. One of tbe commonest 
under these curomstances is an ependvmoma 
which has ansen from the filum termlnale 

COaiR AST UEDIA IK THE DIACDTOSIS AKD 


Because of the slow absorbaliLty of riifio- 
pe^ oQ and the medicoIeKal coraphcitlooj 
which might follow Its emptoyinent, we hare 
all but abandoned Its use In cases of protruded 
disk. It b still used when indicated for tl* 
locaOxatloQ of Intraspfnal neoplasms and b 
•elected cases of protnided dak. 

Although air b abaorbed rapidly and doa 
not lea\-e any tcDtale stigmis to U re co r d e d 
on subsequent roentgen examinatjoii Its sc 
curacy according to Camp b far less 
that obtained wiUi raifiopaqoe oil 
One should not espcet rocntgenolo^ 
to be able to diagnose and locahic protroM 
disks m a xrry high perrcntige of cases with 
alrofoiygen. Spu»grams(air“inTelogTams'^ 
when consktered as only a part of tbe 
tloD and evaluated slo^ with tbe hbtory sad 
other findings, are of d^nitc I'ahje but skw 
they are often x'aludess. One of the most hn- 
portaat uses for air 10 this group cf cases b to 
exclude an unsuspected Intrasplnal neoplasm 
and the presence of multipfe lesioQs. Air b 
our experience b practically valodesa In tho* 
radc umI cervical Intrasplnal leslofts. Its lae 
b our hand* b rtstrktra almost entirely to 
those cases b which a kslon b the lomtar 
portion of the ipbaJ ranal b suspected 
Tbe technique we employ in dealing aith 
patients suspected of havbg aprotnnwo of 
a iombai dbk b as foOovs Trx patient b 
given a sedative usuaDy one of the barWtii- 
rates, about 30 to 45 mbntes before being 
called to the I ray room. He b placed ca hb 
right side on the tilting x ray tattle while the 
table b boriiontaL Alter the back has bcci 
cleansed with ether and alcohol, two coats of 
tincture of roerthiolate are tnplW to the slin 


LOCAlUATiaH or raOTRUDED DISCS 
Our eariy knowledge concerning the diag 
Dosis and localization of protruxtoos of disks 
was obtained prindpalJi from tbe rocotgeoo- 
scopic exambatxn of the spbal ctmal bto 
which radiopaque oil (Uplodol) had been b- 
iected. As our cipericnce has incrcavd we 
tia%T reached a point where we feci that our 
dblcal dingnods b Just as accurate as the 
roentgenoscopic diagnosb obtained by tbe aid 
of mdlopaque oil and more accurate than that 
obtained bv the aid of air which we now use 
almoat routbcly prior to operaQOQ 


of the entire lumbar region. U’Hh tbe pallrtt 
under local {i per cent soluUOQ of procaine 
hydrochloride) anesthesia a lumbar punrtw 
needle is btroduced bto the subarachfloid 
space through the secood lumbar bterqurt 
tmt b, the space be t ween the spinous piw 
cs*esof the second and third lumbar lertebnc. 
WTien fluid b obtained a manometer (Aytr 
tyqic) b connected and routinely the Queck^ 
rtedl test b performed. As has been sUtnl, 
we do not exfwct to find a block," for we sir 
purposeii puncturbg abo\e the ifle of tb e*°*| ^ 
ported lencm. After the prewnrs hair been 
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CHOICE or AJTE iiiLrn c Aonrr 
A* wu ftited prcvkttBl} the aoextbetk 
EgcBtmoitcommoQlj cmpiojTd b drop ether 
The patient b aoeit^tii^ by a comHnetkm 
of nitrous oxide and oij-Ben, and then drop 
ether b lubatiluted- Socie of the sujguM a at 
the clinic prefer to have a McGtfl Intratracheal 
tnbe Introdoced after the patient b asleep and 
then drop ether b administered o\'er the outer 
end of the intratracheal tube. If the patient 
has rcttrraed recently from an mfectioo of the 
npjWT part erf the respuatory tract or there la 
an> cpieition regartEng the advbabOhy ol ta- 
Inc an tnhalatim anesthetic agent such as 
ether the operation ma> be performed while 
he u under tpinal analguia or noder the Inftn 
ence of intra\TDousl\ administered penlothal 
•odium The latter anesthetic agent b partfc 
ularl} useful for peraoni who are undoly ner 
VOU3 for those who have severe bypertensiOD 
and for those who have asthitta or ha> fever 


After the patient has been anesthetued he 
b placed on the o^Kratiog table In the face 
down or prooe pofi^ except In cervical opo 
itioQi, m which we prefer to operate with the 


itioQi, hi which we prefer to operate with the 

K t b the Qpnght posltkm suchasbioed 
jeradons In the posterior fossa of the 
akuIL The skb about the region of (be opera 
tion ihould be shaved carefuD} and deanaed 
thoroughly with ether and alcohol before the 
entaneous antbepde agent b applied. The 
catancoos antbe^c agent which we use b 
tincture of merthtolate Two liberal ooaU of 
the antbepdc agent are applied Double 
toweb are then ^aced to either side of the 
splnousprocessesaodabout Inches (4 cm.) 
lateral to the nudboc Double toweb art then 
placed above and below crossing the toweb 
nreviouil\ placed and oai\ far enough apart (o 
tave uncovered an area of tkm st^deot for 
adccpiate exposure. Ordinariiv ihb mterval 
should not exceed a dbtance correspooding to 
three spinous procesaes. 

The locfaioo U midhnc and b carried down 
to the Ups of the spinous procesaes. Ordinar 
Uv in case of unilateral svmptoms and signs 
It b necesaaiv to reflect the muscles cnlv od 
one side If the symptoms and signs are 
bilateral or If a mldhoe protrusion of the dUk 


b suspected the musdes should be rrftctfd 
fcflatcralJj The musdes are reflected from 0* 
spinous pcoce»cs and laminae by meim of a 
•narp clwl and the reflcrtkxu should be nh- 
periosteal In thb wa\ bem onh ay frem tbe 
musdes b reduced to a rnjnlmnm. WVn the 
mmclcs have been reflected, game F»nges are 
pecked between the bone and tbe nuade 
while the pcmoualj cauight Weeding veweh 
(n the skin and subcutaneous tbsoc art roe- 
trolled by electrocoagulation appQcd to the 
hemostatic forceps. Care should be taken b 
e krt roco o gulatlng these veaseb lest l« rnwh 
heat be applied ^th the resultant ilougfaisg 
of tbe cutaneous margins. Tbe game packed 
between the booe and tbe musde seem tao 
dlsti □ ct purpoaes. It further teocb to coclrtJ 
whatever alight bleeding may be o cc u ula g. 
either In the bone or in the nnndea, and n 
tends to iroo out the musdes and leorlde fact 
ter exposure If the moidct are reflected ortr 
a distJUKe sufEdent to permit the introductioo 
and use of the large lanbectomv felf-fetakist 
retractors, these are Inserted deepl) Into the 
wound and the musdes are spread awir frea 
theboor If the indsionbafa^ like that bow 
ortfiairily msplorTd when the protruded &k 
b to be renaovW without the laonfire of any 
bone the mediuin-wbed selfHrctahrfiv retrtc 
tor b used to spread the skin and the gaiue 
•pooges are left packed in the wound until tbe 
wound toweb have been applied. 

If the procedure usually employed by coe cs 
os (Icrve 8) U used the Itgamentum flivoBJ 
at the interspace where the protruded dlii h 
located b res ec ted by the aid of agnjuod-doaTi 
Adson cinved periosteil elevator The Eg*- 
ment b cut away from the upper margm cf Ik 
lamina of the vertebra below and then the 
periemteaJ elevator b Imcfted under the kiaer 
margin of the iTnlns of tbe vertetra store 
Tbe ligament b diasected free above 
low down to the dura mater aeixed withes 
Kocher forceps, cut away from the faitcrr^ 
ous ligament with a pair of sasaora, and the® 
turned laterally and resected with acfa*jO ^ 
far latcraJlv as possible ^Tiile carrynig 
thb procedure one usuaJly notices 
ligament U thicker less yellow and more whit 
ish Of graybh and much more fiWo us thaa n 
the normal Ilgaracntum flavura. Uiskrwitn 
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Fig 4 Eitcnt of the operative procedure which is required in the average case of protruded inter 
vertebral disk A spieaal nght angled retractor is m place, retracting the edematous compressed nerve 
root and exposing the protruded disk which is to be removed with a modification of the Gruenwald 
forceps 


the hgament one encounters usually either a 
large, tortuous extradural vessel or an en- 
larged, hypenmtable nerve root Under- 
neath the nerve root the protruded disk is pal- 
pated If the protrusion is the typical unilat- 
eral extrusion the nerve root is retracted to- 
ward the nudhne with the straight or right- 
angled (Love, 7) nerve root retractor (Fig 4) 
At this point the surgeon ivill find in many 
cases that the protrusion is lymg free and can 
be lifted out with the Gruenwald ethmoid for- 
ceps, or he may find that the protrusion is still 
covered by the postenor longitudinal hga- 
ment Often this ligament is so thin and yield- 
mg that it IS penetrated easily with the use of a 
forceps Sometimes the hgament is dense and 
incision with a sharp instrument, such as the 
ureteral knife, is reqmred before the protru- 
sion can be removed The protruded frag- 
ments of cartilage are then removed with the 
Gruenwald forceps Care should be exerased 
lest loose fragments within the center of the 
disk be overlooked In the majority of cases, 
the protruded portion of the disk can be re- 
moved m this fashion without opienmg the 
dura mater and without the sacrifice of any 
bone 

If there is unusual narrowing of the mter- 
laimnar space, if the protruded fragment of 
cartilage has wandered away from its usual 
position opposite the interspace or if the pro- 


trusion IS unusually large or is in the imdhne 
position. It may be necessary to do some type 
of laminectomy Classic laminectomy, con- 
sisting of the removal of one or more spinous 
processes and two or more laminae, may be 
requured In this operation, as m all opera- 
tions, adequate exposure is essential The 
articular facets should always be preserved 
It may be sufficient to shear off a portion of 
the spinous processes of two adjoining verte- 
brae with or without the removal of the mar- 
gins of the laminae of the adjoining vertebrae 
Hemilarmnectomy without the sacnfice of a 
spinous process may afford ample exposure 
At times one need only remove a few bits of 
bone from the lower margin of the lamina of 
the vertebra above the interspace or from the 
upper margin of the lamina of the vertebra 
below the interspace at which the protrusion 
has occurred 

Rarely, when an unusually large midhne 
protrusion, because of its size, has produced 
paraplegia and considerable edema of the 
cauda equina, it may be necessary to approach 
the protrusion transdurally In such cases it 
IS essential to perform laminectomy and to m- 
ase the dura mater, first posteriorly, and then 
antenorly over the dome of the protrusion be- 
tween the strands of the cauda eqmna Under 
such circumstances, the cauda equina should 
be protected carefully with stnps of cottonoid 
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•oaked in phjiKdogic laline lotolbm Bsd m*- 
nlpulitioc of ft ibould be kept it a minimum. 
Onllciaril> it is mnecesiai^ to sutnre the 
antenor iodiion ia the dura mater tmku one 
haa had to make an onuaaall^ long inci^n or 
•harp bleeding haa been eocoimtci^ anterior 
to tbe dura mater The poaterior indsSoa of 
the dura mater abould alwaja be doaed to pre 
\Tnt a ccrebrocptnal flaid 1^ and in order to 
maintain the hj-drodjmamic effect of the me 
broapmai 0uld and thus mlnJmlae the danger 
oi poatoperathr hemorrhage, 

Prc%TouaI\ one of ua (Line) ard Camp (9) 
•tated that drainage of the round nauaJh la 
neceaaoiy Aa our ejmencncc arith this leaton 
haa iocreaaed are find that It ia mrelv necea- 
•ary noar to in left a drain In the around- There 
are two prfndpal rcisorta wh\ thia la ao (i) 
The removal of bone baa been reduced to a 
minimum (a)Theduratuater rare!) Uopened. 
Since the dura mater ca not opened tbe normal 
h\'drDd>TUjmc effect of the ctfcbfoanuul fluid 
la maiotauied and eNen though bWeding U 
aharp daring tbe retraetioo of tbe nerve root 
for the recDovtl of tbe protruded portion of 
tbe dbk, aa toon aa tbe retraction la Mopped 
the thin artOed extradural vema ce*ae to bleed. 
If bieedmg abould continue the appOcation, 
over tbe (Tte of bleeding of a •mall pledget of 
rauade aduch haa been poonded thoroagU} to 
liberate tbe toaue l\nce» ariO lufficc to control 
bennrrhage If in (pitc of thia, bleediOR 
tbooid continue, a atnp of plain gauxe 1 toch 
(a 5 cm.) aride ibould be plicated ovtt the dte 
of the bieedmg and then snctioa applied to a 
•trip of cottooofd placed on top of the pDcated 
gauee A* soon as the bleeding has been con 
trolled, the cottoncud •honld be removed be 
fore the aroend la dosed The Mnp of gaoie 
should be removed at the end of 4A to 7a 
toura. If the stnp of game i* packed sgainM 
tbe nerve root or •nterior to tbe common dural 
igr pentothal aodjirm thould be admlniateied 
intravenoualv and the patient •hould be 
asleep before it U removed. Qtberwiae ei 
CTudaling pain arill mult when traction la 
spoiled to the game 

UTicther or not the wound is dramed. it 
should be closed in lav era. The musclea are 
approximated with IntefTVjpted \o i chromic 
catgut autnm, aa H alao the iasaa- Tbe sub- 


cutaneona liseoei abould be anchored to tie 
faada with \o o chromic catgut ra order to 
obhlerutc the dead •pace and the ikln ih^ 
be approximated with a cootinuena rutch erf 
•ilk Ether cwoRe* of drv game or fpooges 
soaked hi alcohol arc applied to the woo nd rd 
then a targe cotton pad dretoiog b •ppfrd 
over the gauxe and fastened •ccureh- with ad- 
hesive tape TbedrciaingrsDotiwtdlnwiti 
the »dheshe tape aa it b considefed tdrhaUe 
to permit air to get to the wound imJ tar 
rounduw skin In thia wav the Bkefihoed erf 
macrratloo of the akin particulariy If there h 
drainage la mbnraixed. 


KMrrortiLcmx cAtc 


Patienta who have bad an opentlon on the 
back for the removal of a protruded lattt 
vertebral dbk art placed on their dde» la a 
bed that haa boards ooder the maUren and 
tbe> are cn-ouraged to turn theraaclrw M 
•000 aa they feel like it and u often u tkr 
desire tJtbough ther are ajet»cd to rrfnb 
from I^-lng on tbHr E^cka untH tbe wound b 
wen heiM Tbe rea son foe avcdifiiig tbe 
soplne poMtioo la tbe feeling that tbe other 
peso bora are rooe comfortabie and tbe icnsd 
will bcal better if prtiiure b not pcftnirted. 
Donng tbe first 34 to 42 henra an order b kfl 
for the patient to have trf grain (aot gm.) 0/ 
moiphme ever. 4th hoar If It b needed. Minr 
of the patienta do not rcouire the mmyihine 
rallenta are alkraed to take fluids aa toon •> 
they have the desire and bv the jd oc jd dar 
they can be oo a full borpltai diet. If the 

E lieot is unable to void aoraen arc catheter 
d everv 8th hour beginning tbe morning 
after the dav of operatitHi \t tHa time Of* 
who have had one of the lets extensive oi*t* 
tionaarepernulled to stand beside tbe bed and 
use tbe urinal and if thev are unaucrcsMol 
tbev too are catbeterixed It b unnsual * 
patient to uced cathctenxatlon after tbe »doc 
^ dav The bowels are ooeoed on tbe moni- 
mg of the 3d dav «ith tne aiiirtance of to 
enema of soapsuda. Tbe patienta wbo ha^ 

had thelesieitcnaiveoperitioiBarepeninltfd 

to dangle tbdr feet o er the aide of tie tedai 
tbe 5th postoperative dav to ait in a chah on 
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the 6th and to begin walking on the 7th The 
sutures in the skin are removed on the 9th or 
loth day after operation 

hlost of the patients are out of the hospital 
by the 12th day after operation After leaving 
the hospital, the patients report to the office 
for postoperative examination and advice be- 
fore dismissal from our care, which usuallj' 
takes place about the 14th or 15th day after 
operation All patients are advised to spend 
3 months convalescing before returning to 
their former activities Those in the hea\^^ 
t}^s of work need a period of reconditioning 
or training before assuming full duties 

COMPLICATIONS 

Although patients suffering from protruded 
intervertebral disks come to the physician 
seeking relief principally from pain, whichmay 
vary tremendouslv m intensity from a minor 
annoyance to that which is so severe as to 
result m complete disability, a protruded disk 
may give rise to complications which threaten 
the life of the patient Some patients, because 
of the seventy of the pain, lose their appetites 
and are unable to sleep As a result of these 
two factors the patient may lose considerable 
weight and become debilitated, or he may be- 
come addicted to the use of narcotic agents 
If the protruded portion of the disk is not re- 
moved and pressure on the spinal cord or one 
or more nerve roots is allowed to persist, irrep- 
arable damage to the nervous system may 
occur Marked atrophy of the muscles of an 
extremity may take place, drop foot may de- 
velop, or if the protrusion is large, paraplegia, 
m the case of a lumbar lesion, or even quad- 
riplegia, m the case of the less common cervi- 
cal lesions, with loss of control of bowel and 
bladder, may occur As a result of the dis- 
turbance of function of the bowel and of the 
urinary tract, severe renal damage, uremia, 
and death may ensue 

Probably under the head of complications 
one should include the discussion of other con- 
ditions which might be present and might in- 
fluence the diagnosis, the treatment, and the 
result of the treatment obtained m cases of 
protruded intervertebral disk Although we 
have been taught, and ordmarily try, to make 
one diagnosis explain the symptoms of a given 


patient, it may be necessary in some cases to 
make multiple diagnoses For instance, it is 
fairly common for a patient who has a pro- 
truded disk to have definite evidence also of 
arthritis of the spine Then, too, occasionally 
one sees a patient suffering from diabetes 
melhtus who has the symptoms and signs of a 
protruded intervertebral disk MacKay has 
reported from the service of one of us (Love) 
the association of protruded intervertebral 
disk and Paget’s disease of the pelvic bones 
In the presence of one of these complications 
one cannot anticipate complete relief of all the 
patient’s symptoms even though one operates 
and removes a protruded mtervertebral disk 
However, provided the patient and the sur- 
geon discuss the situation and the patient un- 
derstands that there are two or more factors 
■which may be playing a part m the production 
of the symptoms from which he seeks relief, 
it IS our feeling that, if a protruded mterverte- 
bral disk IS present and is contributing to the 
production or aggravation of the patient’s 
symptoms, m view of the small risk of the 
operative removal of such a protruded disk 
operative removal should be ad'vnsed and ear- 
ned out 

FUSION 

The ad-visability of performing a bone graft 
at tbe time of removal of a protruded inter- 
vertebral disk IS debatable There are those 
who believe that m every case it would be ad- 
■visable to insert a bone graft after the removal 
of a protruded mtervertebral disk At the 
other extreme are those who believe that a 
bone graft is rarely, if ever, necessary Ob- 
■viously, the truth lies somewhere between 
these two extremes of opinion It is our feel- 
ing that in some cases a bone graft not only is 
indicated but is necessary if the patient is to 
obtain the best result from his treatment In 
cases of frank spondylohsthesis m which there 
IS an associated protrusion of an intervertebral 
disk and particularly if the lesion is at the 
lumbosacral interspace, we feel that a bone 
graft should be performed For patients who 
narrate a long history of static backache be- 
fore the onset of sciatic pain and whose roent- 
genograms reveal definite e-vidence of disease 
of the vertebrae, fusion -will, we beheve, give 
the best result Narrowing of an interspace 
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ffT St b Dot a Mtffideot iwflatkui for fiukta 
In either U the pretence of rpuu bifida ocoilu. 

If a fuaoo operatjon t$ to be earned oat, we 
at the cdnjc woric with the consultants in the 
orthopedic tectioo at the time of the opera 
bon. WhBc the Dcurtaui^eon h rcn»\dr^ the 
protroded inteniTtebral HmV , the orthopedic 
suTjeon rtmovei a massive bone graft from 
the flat Internal surface of the tlhuu ^TieQthe 
neurosurgeon has completed his part of tl* 
operation the orthopedic surgeon take* o\Tf 
and httcrts the bone graft to accomplish the 
deiued fusion. \Ithough, when two sorglcaJ 
teams operate together the actual tune re- 
quired for the operation la not increased ap- 
predabl} the penod of hosdtalisatkm and 
time ol coDNalescence are prolonged consider 
ably This is a factor which we M should be 
conndered carefuU) before one aditse* ndn a 
pfoctdttre. For InstarKe cnto though the 
indlodona ate pte se nt for a combined opera 
tun if the patient has reached the age of 55 
)'ean or more prolooged hospitaGntiM mat 
iageaae the risL A patient who ha* reached 
this age DUN be able to aroid the things which 
ordinarfl) produce bark ache and to get along 
quite tstufadorilN without the ftntlon being 

perfonned. 

acstrtTs 

The results o< the operative reraoNTd of pro- 
truded InterN-ertebrai disks haw In ocr bands 
been eiceUent The loortaGty rate has been 
fliHri 0 15 per cent Complete relief of the 
symptoco* for which the operation b per 
formed sluuld occur in 80 per cent of case*. 
The patient* who haw not sustained Irrcpa 
rable dama^ to the ^fnal cord or nerw roots 
should obtiun relief without any secpciae In 
cases m whidi considerable atniwy of the 
muscles of an citremfty has dcNTioped or In 
which there is estmsiNT and severe sensory 
loss or drop foot the pabents may be re 
Uesed of the pain of the nerve root for which 
the operation is perfonned but thegioai neero- 
iogic change* mav ^leTsiit The result* In 
operabons for protnnwni in the lumbar regun 
of tl* spinal column are consiitentlv better 
tiiim tb^ obtained in owratbra for pro- 
tmsioQS In the cervKiJ and thoraoc portico* 
of the spinal colomn There has been an In- 
cidence of approximately a per cent of recur 


cen« of the protruded dbk In the ^ 
which protmiloo was In the lumbar regfen. 
The recuneoce b practically ewry case has 
been at the site of the original protrusico sad 
the cpcfatlve treatment consuts b rttaml rf 
the reenrrmt protruded fragment of cartflage 
which is compressing the nene root \ «wiin 
group of patients although rdrvcd of their 
sciatic pain will cootiane to mfnp ittn of 
adies and pains in the lower part of the lumhar 
regioQ which maj vary In btensity troa 1 
nuld nuisance to it\cap*dt> f« the tnriei 
type* of work. 

In onlcr to achieve what we consider to be 
satisfactory result* b the treatment of b- 
tractable root pain doc to protruded later 
vertebra] disks cnttj case fa which a prilra- 
sioo of an InterNertebTaJ disk Is suspected b 
evjdnalcd \ttn careiuBy bN our stsn and fil 
inch patients arc seen jo nmromrgiciJ ctn- 
sultatW before a diagriostic lombai ponctnt 
U pcfformed. Id this wa> many bordetfiae 
patlenta, many who can carry on quite utb- 
factorih with acseiTBliw orthopedic mess- 
are*, and man\ who have rmptoms aad signs 
•uggenfag but not definitely indicating [*n- 
truded iDtenertebral disks, are spared the dts- 
comfort, time and expense of lambarpunctore 
and NdsnalixatloD of the lumbar portte of the 
spinal canaL The conaervatlw orthopetfic 
measures which are advised bN our orthcpeiflc 
collcaruei consist of the wearmg of a « ctlW 
sacrotLac belt by patients snflering from s krw 
back or sciatic pain or both. In addhkn 
physical therapy m the form of beat and mss- 
sagr IS prescribe If the patient b ambolatorr 
If the patient a suffering so that he b onsllt 
to be up and around rest fa bed srith boards 
under the mattress bflatenl Bock s dtendc® 
and a lumbar sliDg are prescribed InsdcEtion 
be mav recei\T diathermy treilioetits and 
pln-sical therapy Jlsnv patients suferiog 
from protrudea will tolerate such treat 
ment poori^ and neurologic signs nun evea 
develop which wiD give unrmstsIrshiecTtdwc 
of an intrsspfnsl lesion and thus give dear h* 
dicatioa for operathe IntenentioQ. 
borderime patients when first seen are *d 
to follow conservative ooooperathe trestmeot 
for 3 to 6 months before conndering fatn 
■plnsJ surgical treatment 
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Since the operation for the removal of a pro- 
truded mtervertebral disk is a highly technical 
surgical procedure and one which not only can 
produce a brilliant result but also can result, if 
improperly conceived and carried out, in com- 
plications which are more disastrous than the 
original condition for which the procedure was 
designed, it is essential that as much as possi- 
ble be known about the nature and location of 
the mtraspinal lesion before the operation is 
undertaken A carefully conceived and well 
executed removal of the offending cartilage 
should result m the alleviation of the patient’s 
pain and disability with a minimal nsk to hfe 
and hmb The mortality rate at the clmic has 
been less than o 25 per cent, as prexnously 
stated 

The results of operation on patients who are 
receivmg compensation or insurance and on 
those who have litigation pending have not 
been so good as the results for the patients 
who are interested only in getting well This, 
It would seem, is natural and easily under- 
stood On the other hand, it does not mean 
that patients in whose case there is a medico- 


509 

legal angle do not obtain rehef or do not return 
to their former occupations, nor is it intended 
as justification for -unthholding necessar}' sur- 
gical treatment from patients who are found 
to fall into this group However, one must 
realize that medicolegal cases do present a real 
problem and that it is necessarv not only to 
find the cause of the patient’s disability and to 
remove it but also to conxnnce him that he has 
been relieved and that he is able to return to 
his work 
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A COAGULUM CONTACT METHOD OF SklN GRAFTING 
AS APPLIED TO HUMAN GRAFTS 

MACHTELDF SAND MD Pha»detp^J^ Peniml tmi 


D uring the last 3 jTir* a dcit meth 
od of ikin mfting ww dc\tk>pcd 
and the prdiminan anittul Mperi- 
menu were reported (i) UTiTlc 
farther iiinpH&c»boa» ht\T tUKc bw made 
in the terhaigoe (2) the method as Gral pro- 
pounded has been applied to homaa grmfu and 
la the basa of tHa report. 

vrmoo 

Into a 10 cubic centimeter f\Tlnge coatauv- 
Ing I mHbpram of heparin d»oJ\ed In ix> 
cuWc centimetef of T\Todc « »IulicKj (a 
buflered uJt aolutioo) 5 cuUc ceBtlmetera erf 
the patient a blood are drawn The blood ib 
centnfi^ed and (he plasma transferred to a 
small 5 cubic oeoti meter test tube aO proce 
dure* being done under iterile coodluoos. One 
and a half cutac cendmeter* of Tj-rode • soIq- 
Uon are added to the remaining red ceRs and 
buff) coat (white cells) or to the bufl\ coat 
alooe if It b con\Tnient to separate it from the 
erj'throcj'tei. TWs cell inuaure U agitated 
rigoruioK and to assure thorough dislnte 
gratkin of the cdb a few sterile glaia beads axe 
added If the buff) coat has not been sepa 
rated from the red cells the mlitore must be 
centrifuged and the supernatant ffuid removed 
to anothw sterile tube II the baff> coat alone 
IS used centnfugatton b not ne c essars as the 


erf anv deal red cHraenskms, Ttw graft b (Bronl 
opdoe down on a iterflc piece of pau* wllb- 
out washing m laHne as such wasliig tmK to 
remove tli^ eitracU which aid la pradudr* 
the required coagnlum. W ith a canwl t hair 
brush the under aide of the gralt Is motttfBtd 
lightlr with the cell citract Wrth anotirr 
brush the plasma Is painted on the recipient 
area. The graft b qnkhlv fitted Into tie 
reripient area. The edges are carefoDy ad 
jnsted and slight pressure with the forcep* b 
appikd to the graft to assure good coatart It 
adnem within a few minutes- V single strip 
of boric aod garac b bghllj placed cw tk 
graft to peolect it from lofection and doIsR- 
No other dresMDp are apcTicd do stitches an 
Deeded. If esthetic results are dedred the 
graft b made tllgbtJj larger than the rcdplat 
area and the ed^ art trimiDed to fit exactlr 
Even the edges wfll adhere well If there b m 
bieedlng and bleeding rarel> occurs tt no 
sutebe* are required to fit the graft In place 
\Sithin sfl boojs the graft becomes purFHat 
and the cinmlatioD tu£dent to take care of 
ani serous fluids which might a aum ulatt 
undenicaih Sectiom of grafts on rats hare 
abown that the small A-esrels are fiDcd with 
health} erv-throcjie*. In fact It is (Eficuh 
after more than 48 hours to dclernuDC mwo- 
•cojiKall^ Ibc exact site of union between the 


criJolar fragments do not interfere with the 
grafting Tha fluid whether prepared from 
the buil} coat or from the ervthrrx^'tes plus 
tbc buflj coat will be referred to as cell 
extract . ' 

In preparation for the actual grafting the 
recipient area b wished with warm sterile 
pHnf and dried with gauxe The donor are* la 
sterilixed b\ whate^Tr method the operator 
prefers. Xtin spTit grafts to fuD thickness 
graft* can be used the rite of the graft being 


C**w™tT S±-ol W ««ka-. oJ I U^mUl. 

Om Binitwo S>p >m (H j ti— tmi 1 


graft and underhmg Uasoc 
Thnxjgh the co-operation of thcdcparijoetit 
of surgerv of Temple Urmerilt}' Ho'ptaJ we 
hare been able to appJ\ numerous grafts co 
lo different patienu. Approumalel} rco 

X sre inches of skin hare been grafted of 
ch less than square Inch has been lost 
The \ar>mg diokil problems and the wide 
range m the trpe of giwfts used hare been » 
iQciuaire that tbe\ rive agoodldeaof thcictipe 
and reitabiliti of this new method lamespe- 
dallv indebted lo Dr W E noroett througb 
wboK co-operatioo we were tirit aide t u* 
the method diiucallN and to whom the first S 
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cases of this senes belong The cases m this 
senes have been reported chronologically and 
the surgeon in charge in each instance indi- 
cated I should like to take this opportunity 
to express to them my appreciation for their 
co-operation and for their permission to pub- 
lish the brief abstracts of their patients’ 
histones 

CASE HISTORIES 

Case I A white bo> , aged s years, had the tip of 
his nose bitten off by a dog on September 14, 1942 
He was treated with sulfathiazole ointment (dog 
showed no evidence of hydrophobia) A thick split 
skin graft was applied on September 15, 1942 The 
graft turned deep purple about 48 hours later The 
patient went home without a dressing 3 days later 
For end results see Figure i (Dr W E Burnett’s 
case ) 

Case 2 A colored mentally backw'ard child, aged 
19 months, had the left arm burned 6 months pre- 
viously wnth resultant disfigurement and scarring, 
over left w rist, left forearm, and elbow , causing much 
deformity The scar was removed and a thin split 
graft was applied over left w nst and left elbow The 
scar of left forearm was removed and the wound was 
closed with ware sutures Three days later, vindans 
streptococci infection developed in forearm and at 
edges of graft The graft was well vascularized and 
there was no loss of skin notwithstanding infection 
Sulfathiazole ointment was applied (Dr W E 
Burnett’s case ) 

Case 3 White male, aged 28 years, received a 
crushed index and middle finger on October ii, 1942 
Ddbndement was carried out and a medium split 
skin graft was applied on index finger by means of tbe 
new method Stitches and pressure dressings were 
applied on middle finger Patient traumatized index 
finger dunng the night with much resultant bleeding 
Neither graft took and vindans streptococci were 
isolated from underneath the grafL The underlying 
tissue was craggy and not firm (Dr W E Burnett’s 
case ) 

Case 4 White female, aged 49 years, was treated 
with x-ray elsewhere for hvpertrichosis of skin Pa- 
tient developed epithelioma This was removed and 
left to heal completely The scar was then removed 
and a full thickriess graft was applied immediately 
The underlying tissue was fibrous There were 
several vessels which bled freely and were tied with 
silk sutures Vasculanzation was established within 
48 hours (Figs 2 and 3) (Dr W E Burnett’s case ) 
Case s White male, aged 45 years, had his left 
thumb partially crushed Amputation was advised 
at another hospital and the tip of the phalanx was 
amputated Dfebndement to the bone w as carried out 
on the medial side February 9, 1943 Due to infec- 
tion the grafting was postfxincd On February 25, 
1943 > there was still a mixed cohform bacillus and 
Staphj lococcus albus infection A thin split graft was 



Fig I Case I Three weeks after grafting 


applied It became deep purple within 48 hours 
Patient returned to work 2 weeks later (Dr W E 
Burnett’s case ) 

Case 6 White female, aged 71 years, had a squa- 
mous cell carcinoma, grade III of the left thigh 
removed on March i, 1943 Some Staph> lococcus 
albus infection of the edges developed Full thick- 
ness graft (4 mm ) measuring 8 5 by 9 centimeters 
was removed from under the right breast where there 
was excessive skin A few streaks of yellow fat were 
adherent to the under surface Graft turned deep 
purple within 39 hours As the graft was too large 
and too thick at the edges for the area it was trimmed 
down after 10 days and the edges were sewed down 
The graft edges when trimmed down bled freely and 
a section was taken to determine its appearance 
(Figs 4 and 5) (Dr J Blady’s case ) 

Case 7 Colored boy, 5 years of age, was scalded 
w ith hot w ater on the right arm, elbow , and shoulder 
He was sent to Municipal Hospital with scarlet 
fever Several thin split grafts and one full thickness 
graft were apphed on the elbow They were deeply 
colored within 48 hours During the grafting of num 
erous pieces i graft was inadvertently brushed off 
and dried with the clot on It was replaced, but onl> 
a small fragment of this took All the other 6 grafts 
took well (Dr R Teehan’s case ) 

Case 8 Female, aged 54 years, with chronic 
mastoiditis was operated on and a full thickness skin 
graft was apphed There was much bleeding at the 
time of fixation but the result 3 weeks later appears 
to be satisfactory (Dr M S Ersner’s case ) 

Case 9 Colored male, 48 years of age, burned his 
right leg in boiling alkali solution On January 23, 
1943, debndement was carried out He was seen on 
April IS, 1943 and skin grafting over approximate!) 
40 square inches was done on April 16, 1943 Thin 
and thick split skin grafts were used Granulation 
tissue had been trimmed i week previously Three 
days later suppuration occurred around the grafts 
and granulation tissue Mixed hemolytic Staphylo- 



StrRGER\ GYVECOLOG\ AND OBSTETRICS 



FIfi. ladj CMi*. Left. 43 boon 



Cuid Lrfi, 43 baBn*fu»jfiliiaj-rifhU 3 «i» i/ur r^fcbij. 


cocm a«mi (pathocnk ttrun) henu^j-tK rtnpto- 
coens, Groap A ud Suphj tx o c c ci aibu vm 
TUi laIrctJae «u kfpt onder coelnJ by 
CDUilhiuafe ifw Od AprC <d Cbe gnJu 

« m tlreaidy bcfiani 1 1 (rovoctfrocntbnmlfM. 
Tbrre *11 so ra« erf UMK &Iofc rr^ m Cord 
hi the reaudalof dm d«d areu. Tbrw en wrQ 
£xk] and emr ai did ibe pnrvWu ooct CTlv 6 7 
L 9) Each t<^fthif tonk abo^ cnn 4 taQ boor 
(D O P Ciambalns' cue.) 

C K a Wliite wtxoai] aged 67 nan, Eiad ao 
fpitbcBoma erf the acalp removed 00 April MJ 
it vu left t granctlate b bat en April td 944 
grannlation tbaua had appeared. N Infection vu 
L Graft I waa carried oat ob April t6 paj 
I d thin tpUt frafu both were eaed. CrafU 
torned purphih tbo^ti bo< u btenaety u ssoal 
vllhb 48 boora The retoU wu MtNrfactory N 
la* of gnfl oemned (Dr J N Coomb “• ca* ) 


E^w.A:AT\<a CT mraoD 
The method ha* the advantage of not rc 
qniring coraprearin dreicinga wWch not Inire 
qucntly Interfere with the fiaatK® of the graft 
and are difficult to apply In certain area* of ihc 
body No itltche* are ined and thu* no freth 
or adtfltiooal potnt* of bleedlDg are created 
likewise do itltch ican result Furthennore 
the coagtJutn formed when the ceD eiUact 
md the rJawna come mto contact with ooe 


another not onlv fins the frift Is place bd 
give* the cell* an Ideal mc^im to grew b 
This h the same h7)e cd /nedium s*nf u nb» 
in tbtue culture etcept that the plaima and 
cell eitract here are atrtojenoa*. The rapid 
growth I* farther enhanred bv the ertract 
from the huffy coat (Icucootk tnaai) hwh 
item* to ha%T a greater itJmalu* to ctO greatli 
than iplrmc Umuc eitract whkh b frequently 
used fa tksue culture ABaolutiocutndaetfii 
bang buffered the Heal conditHos for erf 
powlh are completely reaDnd The coago- 
lura help* to pre\Tnt too much ciudatfcio and. 
If there U any the rapid re-estabtbhmect erf 
the dradatloti take* care of thb by abwep- 
t»n. Ontheithdaj the *kln de»quamites ** 
if It bad been aunbunjed but otherwiie retain* 
a Dorma) appearance. ■^ith fpCt ikin gr'hi 
and benllhy granulation tusoc the edge* cf 
the graft w^Il be teen to proliferate indepeod- 
eatl} tr\ the 10th da> 

The lacceu of the graft can be determaed 
within 48 hour* though when it b etJortd »kb 
It b more difficult to determine for the aaki- 
tiated. If the rjrfoct of the ai>6ertTia„ 
granulation tinuc Is tmosnall) Irregnlar the 
graft appear* to nnooth it out very much like 
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Figs 6 and 7 Case 9 Left, External surface of right leg, nght, medial aspect of leg, both 48 hours after grafting 



normal skin would do and the tri mmi ng of 
granulation tissue does not have to be quite as 
extensive as for other grafts Thick skin 
grafts take on a deep purplish hue regularly 
within 48 hours, and sometimes, as in Case 6, 
within 38 hours It is not essential to have 
granulation tissue as shown by Cases 4, 8, and 
9 If the edges of the graft can be well fitted 
with adjacent skin as in Case i, the rapid 
growth results in a very satisfactory cos- 
metic effect with scarcely more than linear 
scamng The method has the advantage of 
technical rapidity, as it does not require 
stitching, thus time is saved for the surgeon 
Fixation of the graft within 4 days permits the 
patient to be discharged and merely return to 
the chmc for observation for the next few 
days, thus hospital expense is saved for the 
individual and bed space for the hospital 
As serum does not accumulate underneath 
the graft, grafts are not lost because of such 
“floating,” and no incisions need be made 
even m the largest grafts (i o by 12 5 cm ) to 
allow for exudation One full thickness graft 
(Case 6) had some fat adherent to it Thus, in 


certam cases it is hoped that tube grafts and 
pedicle grafts wiU be dispensed with, and thus 
again the patient wiU be saved long hospitali- 
zation and weeks of inactivity To what extent 
this method will replace other methods of 
graftmg, the future only can tell but expe- 
rience has shown that its use is greater than 
was anticipated when it was first developed 
Besides, the method m itself opens new fields 
of apphcation which are now bemg developed 
with the co-operation of the surgical depart- 
ment 

SUMMARY 

A discussion of the techmque, use, and ap- 
plication of the new coagulum contact method 
of skm graftmg with a report of the results ob- 
tained m 10 climcal cases is presented A 
descnption of further simplifications of the 
method usmg dned plasma and leucocytic 
cream as successfully employed experimen- 
tally in animals has been reported elsewhere 
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UMHILICAL IIERMA IN THE BAD RISK PATIEM 

WILUAM \.X\11ITE. J MD FjA.CS M««dm.rtO 


T IIF ^1]ue of hemlotomj for U* relfcf 
of umbDial bemU ho been o^tt 
kwLcd In rcctnt \Tan. TTui pAprr 
irfn ftttanpt to drznoostrije iUuar 
fulncM ts a means of redoartg the oeedWoh 
high mortaJity in old, obese risk palscoU 
with Urge often fitrangnUted beniLai and 
the operatHHi wtfl be endoracd as tbe surgicat 
mctbixl of choice In a]l bad risk can. A series 
of 39 comecntiTc cases of operatun for um 
biheal hernia m patients 6o \ears of age and 
older will be anal) sed. For purposes of com 
paAson the succesaful results of berrdolom) 
m a prii'ate potlents of 70 wiD be deserfbed- 
Tbe scant attention paid to bemkrtom) in 
the recent literature appears to be due to an 
emphasis on tbe a\'cndjioce of sepsu and recur 
reoce and an uoderemphatis on the reductloo 
of operative moftaDti Surgeons hare con- 
centrated their attention on tbe technical de 
tail* of operatkiD on the choice of methods of 
repair ani of suture matenak, and tbe setee 
txm of tbe proper anestheih: with probabte 
failure to realize that m tbe makrftr of these 
cases inciiwn k better than repair bertrioiom) 
better than hcmiorraphi 
Tbe operation of culling the constricting 
ring to rclie%T strangulation made its appear 
ance in tbe i6th ccotnn In 1S81 Lucts- 
Championnibr repaired nmbilJcBl hernia bi 
o\Trlapping the lateral edges of the rectus 
fasaa, and 18 luars later ilaNn suggested 
trans\'ersc oirrlapping In 190S Hahn ad 
\-ocatcd a two sta^ operatKin in which be 
tween tbe stages bfnikrs applied increasing 
evtra abdominal pressure to regain the brt 
nght of domidle foDowItig weight redoc 
tkm and general ptnucal ImpcmtineQl the 
defect was rrpaJretL In 1916 Simmons ana 
li-aed 70 consecutive cases and concluded that 
recurrence ra adults could be reduced from 
^o to o per cent trx emploving tbe Maro 
method. In 1940 ilahomer dcmonslnited 
that tbe incidence of wound infectioo could I* 
decreased from jo to 10 cent b> the use 
of silk sutures. 101941 Taubenschlag, advo- 


cating the use 0/ cotton thread, ohaenTiJ that 
In some cases lipectomv is necesun u 1 
preparatm opeiatloo along whh weight re 
dactioQ to prT\ent rcc mi c o ce 

Tbe mnnageipcnt of bad rkk patkoU tij 
reedred more attention In furpcal tretbeeb 
and treatises. BlckhampointsoutthatcceTa 
tmn should be undertiken either (or rtW of 
strangulation or for radical cure, laUmatinj: 
that ordinarilv it should not be performed for 
both. Cutler and Zollinger state that til mn- 
blDcal bemias in adults slxKild be repaired if 
the patient s condltioo pcriniU— a prorfo 
that k too freipjoitly doregarded. T \fho- 
loffcallv it is difficult for a sargeon to step 
short of repainng a benua, lei aloM maiag rt 
larger Babcock maintaJos dehoitelv that k 
lai^ strangulated unbtljiral bemias the coe- 
stnctlon tbntd be ^eUe^Td b\ incuag the 
ring ^ the sac thus ccm\TftJng It and the 
abdominal cavity mto eoe Urge space bter 
after suitable reductkiti and pre{aninr> treat 
roent b c m J op Ustv mai be oooe If the bord 
isgangreoous Bibcock ret om mcndi briBfwe 
the out threrugh the indskn is la the 
first step of a iliknlici colostomy raectkn. 
Homans concurs b> saggestlog reWie of the 
nng— and often of the strangulating band 
witiiin the sac— under a local anesthetic 
In September 194 J I was confronted in bit 
private practice with > ca.'es of strangulated 
umbibcu hernia in ieptaageoar\ bad rbk 
patieots these are reported berm- Both pa 
doiU were treated coofervatiieiv b\ hend- 
otomi under local anesthesia. Tbe re^olu 
were so graliKHng that they led to the k 
\Tstigition of a senes of 39 such cases ffl 
which poUenU were operated 00 for umbilifsl 
bemias at tbe Boston Gt) Hospital between 
931 and 194J A great mine more patirtt* 
than thk were admitted to tbe wank with 
tha diapwais but for various reasons the pa 
tieats did not undergo surgrT) In some 
the diagnosts of henua was inodeotal B 
others the hernia reduced spontineoudj® 
was reduced bj laais, but recurreoce ncm- 
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sitated several readrrussions Many patients 
were considered to be too poor risks for opera- 
tion, and a few were admitted moribund This 
study was hmited to patients of 6o years of 
age and older who were operated on, since 
apparently the greatest improvement m treat- 
ment IS to be found m this group 
The sex distribution was 31 women and 8 
men, a ratio of 4 i, agreeing with that of most 
published senes (4) On the whole, the women 
had larger hernias than did the men, only 2 of 
the latter having large defects This observa- 
tion, accompanied by the fact that most of the 
patients were markedly obese, corroborates 
the accepted theory that obesity and repeated 
pregnancies are the common etiological fac- 
tors leading to umbilical hernia in adults 
The ages ranged from 60 to 88, ivith an 
average of 68 Twent3'-four patients were in 
their sixties, 13 m their seventies, and 2 in 
their eighties This diminishing incidence is a 
natural expectation with declining years The 
age factor had considerable prognostic bearing 
within the series, the mortahty rate being 2 15 
times greater in the 8th and 9th decades than 
in the 7th 

In all the patients, whether the hernia was 
uncomplicated or strangulated, and regard- 
less of other surgical procedures, repair was 
attempted Twenty-six of the 39 operations 
were performed by members of the visiting 
staff, 8 by members of the resident staff, and 
5 good risk cases by the house officers under 
supervision The length of operation vaned 
from 18 mmutes to 2 hours and 38 minutes 
The method of repair usually adopted was the 
Mayo procedure with “vest over pants” trans- 
verse overlapping 

The mortahty rate was enhghtemng Ho- 
mans gives an overall rate of about 30 per 
cent, even when the patients are in skillful 
hands Wangensteen emphasizes that stran- 
gulating obstructions and late cases of simple 
obstruction with great distention contribute 
largely to the mortahty In the present series 
26 patients recovered and 13 died, a gross 
mortahty of 33 per cent Sixteen patients 
were operated on electively, with 2 deaths, or 
12 per cent, of the remaining 23 handled as 
emergencies, ii died, or 48 per cent The 
method and length of operation, rather than 


skill, technique, or type of anesthesia, prob- 
ably account for these disappointing figures 

The fatal cases presented a fairly constant 
picture The patients were distinctly old, 
obese, and dyspneic Hypertension, arteno- 
sclerotic heart disease, fibrillation or decom- 
pensation, and chronic nephritis appeared 
time and again among the final diagnoses The 
hennas were huge and gave rise to acute pre- 
dicaments after being present for an average 
of 15 years After 2 or 3 days of obstruction 
and acute illness, these patients entered the 
hospital, where immediate operation was per- 
formed Usually either local or spinal anesthe- 
sia was employ'ed, supplemented if necessary 
by nitrous oxide, ether, or cyclopropane and 
oxygen The operations were tedious and dis- 
appointing The immediate complications 
were surgical shock and atelectasis There 
were 5 cases of major wound sepsis, 2 of pen- 
tomtis, and i each of septicemia and pul- 
monary infarct Most of the cases, however, 
followed the same pattern operation, cardio- 
vascular collapse, bronchopneumoma, and 
death 

It IS noteworthy that the operative findings 
disclosed only 2 cases of gangrenous bowel, 
both with a fatal termination In one of these 
an area 2 millimeters wide in the transverse 
colon was involved in a Richter type of 
strangulation, in the other, 5 centimeters of 
small bowel, which was resected Omentum 
commonly occupied the sac, and was fre- 
quently accompamed by transverse colon 
Wien small intestme was present it was 
usually jejunum, a point worth mentiomng 
because of the increased danger m high ob- 
struction In s of the 39 cases some other 
form of hernia was present — mgumal in 4 
cases and femoral m i This corresponds to 
the mcidence found by Simmons in his senes 

The case of the oldest patient, a woman of 
88, deserves special mention A surgeon-m- 
chief advised masion under local anesthesia, 
without repair, but later on the same day 
operation was performed bv one of the most 
capable and enthusiastic of the resident sur- 
geons, who failed to resist the temptation to 
effect a repair As a result, the patient col- 
lapsed on the operating table and a burned, 
sketchy operation had to be improvised She 
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recoNTred btrwcver tod wu dorhu^ed 45 
ifte opCT»lkm \o note yni made in 
the CMC report u to wbetber or not the rup- 
ture c ur e d . 

The bemlu nosed b »Ixe from that of « 
plum to that of a football 1 1 ^rere dutiScd 
15 tmall, the reit as larfc uxualh with a ring 
from 4 to 6 centimeter! In <Eimet« Two- 
thlrdi of the bemlu were the sue of grape 
fruit. 

The period of hoapftaluatkm avera^ 13 
davi m the tecoNTred cun, and 4^ <&iy« In 
the fatal ooea. 

The predominating f\-mptoai» were nauaea 
and \‘omItli)g cramp} palo and cooftipatkiD 
progreaaliigtoobatlpatkm, confirming Tbot^ a 
ftatement that the a\-mptoms of atraogulated 
umblhcal hernia are often only tfuae of long 
itanding uncomplicated bemla In an eng 
gerated form- Fecal \-omitlng ww rare The 
oatitanding ngn wu tenderiM of the maaa 
itadf The bemlu were tense, bard, and 
bluiah purple or red Diatention wasanuuon. 
PerhtaLBi If pr ea ea t wu eaaQ} aeeo thrortrt 
the thin henual wall but this wu ^‘anab1e 
Gurglmg wu frequent!} noted. Ulcerttloa 
and intertrigo beneath the redundant maat 
were common. In no case bad the ulcarttiOD 
(leoetrated through the tkm and peritooeum, 
u U aocnetiiDCi deaerfbed Two patlenta had 
anpcrfidal bumi, the reiult of too rigorous 
ap^icatkiQS of beat previoui to admissioa 

The white cell counts on admianoQ varied 
from 7000 to 18,000, with an aiTrage of 
11,000. They were of little aid in diagnoria or 
treatment 

It may be advisable to consldeT at this point 
some of the factors that asnrt one in determlo- 
ing tlw prop er site of mdslon in umhBical 
bmdotoiny (3 6 la 14) Almost invanahf} 
the bemla penetrates the abdominal waH near 
but not through, the umJblliCui. The presence 
of the urachus aijd h>-pofastnc artenea to 
strengthens the lower edge of the umbDlcal 
ring that hemial protrustons make their edt 
above b the re^n of the obliterated om 
phakuncscnlenc vein Tba potentially weak 
spot }Tclds under outward and downward 
strab and the latcraJ edges 0/ the recti are 
poshed outward, with a resulting diirtu t s 
The hard edge of tbe nng h below the weak 


edge above often with a dcpojHkm ef fit. 
The umbDlcal scar is usuaD} found eftier st 
some distance to one side or bfenoe to tie 
bulk of the protruding mass. Cooseqonuly 
the hernia whether for tbe purpose of rrpilr 
cc that of Inaricm should be aepfoadwd Iraa 
above downward. In a simpic Incwloo, iha 
makes tbe opcralkm technl^v easier tad 
obviates cutting througb potcnuiDy Infectfd, 
poori} betlbg skin. 

Tbe 2 private caaci mendooed, altlmjl 
admlUedl} not cmatilutLiig a scries, sit re 
ported for compansoo, and will be dticrlW 
together brieftv 

Both pslimti were roexn ooe 74 jean cU rd 
the other Tbe lonner ss Laon to km ih* 
bete^ Both were obese, srterios cl tr prJ Ci k; [ crt a- 
«irv dvspoiric, sad m ob^Awt psia. 1 c^cswlbe 
bcmls kid bm present for muiy )esn [ikM 
csnslnit «trms ojseoaifoft. The mm ei mt M 
grspefndl slit aad LrrrdsdbV. Oe sd m hiiaB tntk 
patxnt k*d h*d palci, low abdoeobsl aajg». 
asuws and 'malUof sad ebstipstkia cf ; <bp 
danlkn. Ktpested ilnepu t |freewsu*vm 
Buorttssfol, Ike faM to eater by r>riC) 

this wu conre l ly tatmreteu u tatfkariajr wodu r 
of tbe Isxfe bora. Tben wu Barked datouas. 
Tesuliteg b Carted ibcndc netSrty, o^isat rUn 
la tbe hia* bases sad sUfbt rrta^ The krrskl 
iaincirs I Mb cases were tndn sad perl*uHi eti 
oc4 rlslhie. Tbe lUa bderw the bssws wn asd 
mtdy loBsoed sad ascerated. 

In each ca» sn tmergcncT operstioB wu 

fonaed u foOows Oae-tlxtb fraln of Borpkkie «u 

glrea by hyjiodermfc mlectj^ sad prr «•* 
sofcrtlcii cf DOToesja wu lofltiited Inf Ike ita 
sad nbewtaoeous tiswte shore ud t tbe rlsbt a 
tbe bcrslal mass. A Cocsr bxisioe t mliaetn^ 
leaglb u osde m the radio cf dock TV 
•Ua, subcutaneous fst, fssds, rinx, sad pert tcowi 
were usrised. Tbs contents 0/ the »c wereto^e<t~ 
sad found t couslit of rtstJe oentnhira sad 
r ci se cdon, od ere tben dropped bsrl. TV 

pen t ooewB wu (dosed sad hiewfae ike skiB twtir< 

tbe ring or fssdi. 4 hijc d ef stenie fso* 
rfaerd ora tbe opening and held ftnalr ki 
wide swath of sdbetnw plsiter Tke pHicaU 
retnraed t lbs ward b good axuSoca, sw ^ 

tbelr beds boun Ister Deep bees t blog sm 

act/rity ere encouraged t lesst once ertry Veir 

ditnng the time tbs palknli ere wskt. 

CooTSiescenc wU uuevratfol to both f urt 
WhUn 8 boon after operstwo tbere en cului* 
watery bowd BWTeeaeot Gs wueracuted 
Uneousir sad freefv Tbe pstknti ere cwt a trj 
duly sad reemved no sedatiTO wbatsomef eiCTp 
the toltlJJ preoperath miectksi of swwpbtne 1 
■■ wmrtt beaW by first mtentj on sad Ike pstJ«i 
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\\ere discharged home on the 12th and loth hospital 
days, respcctn cl> Both remained comfortable and 
were not in the least disturbed b\ the increase in the 
size of their hernias, to uhich thej had long since 
been accustomed Thc^ agreed that the result of the 
hemlotom^ was wholl> satisfactory \ secondary 
repair was not considered necessarj or adyisable in 
either case 

On the basis of the investigation and ev- 
penence here described, conservative opera- 
tive management is recommended as the pro- 
cedure of choice in cases of large umbilical 
herma m older patients In the later decades 
of life such persons neither w ant nor require 
repair of their defects, but seek surgery for the 
relief of obstruction and strangulation If the 
high mortality m this disease is to be reduced, 
a minimum of surgerj is essential In all bad 
nsL patients herniotomy is the operation of 
choice, wnth a two-stage operation in some 
cases if it seems desirable to repair the hernia, 
to ehmmate failures and reduce morbidity 
and mortalitj 

SUMiURY 

A resumption of herniotomy as the opera- 
tion of choice for largo strangulated umbilical 
herma in old, obese, bad risk patients is ad- 
vocated as a means of reducing mortality in 
this disease 

A senes of 39 consecutive cases of umbilical 
herma in old patients operated on at the Bos- 
ton City Hospital is analyzed and discussed 
The gross mortality yvas 33 per cent The 


S17 

mortahty m emergency cases yvas 48 per cent, 
and increased wnth advancing age 

Reports of 2 cases m which simple herniot- 
omy without repair achieved successful results 
are summanzed for comparison 
The technique and rationale of umbilical 
herniotomy are described 

Consen'ative operative management is the 
onl}' means of reducing the high mortahty in 
tlus disease 
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A HALF RING SPLINT FOR FRACTURES OF 1 IIF FEMUR 
AND TIBIA AND FOR OlIIER DISABIiniES OF 
THE LOWER EYl REMIT 1 

CHARLES S -iOUNG AID FjLCS Lm Anttlo, GiliXnJ 

T here b need for a «nhnt « bncc of the ring more obJlqne than Poormrt braW 
wtih±wfU reduce IhewTigbtOD the lower Ucament A dhoch-antine tn UjbobBtjDh) crflbt 
citremlty In the treatment of a mricl) nng b the fact that abduction of the hfp b ei- 
of cooditloctt. Fracture* of the femorand atmcted In the lateral tide of the ri;< ceouctiet 
tJbb which have not conipletel\ healed lendual the aJt part* cnTTl>-inr the bte^ aarface ef tk 
paralyib foUomlng onterki pwbomvclltb. apMlfc Ilium. A po^TaJe crjlmatloo ieeoa to be iki 
paral)-*!*, oateochoodritb of the aupenor femoeal atnce It b technical] v fanpoaafbJe t fitanmdar 
eplpti>ili,ai>dleikini f the kr>ee joint eoo tftro mue oval riow aecnrely under the bchhl tntenaitr 
the ma>wltv of these cooditwot. It b obriou* la bfacenaler* ha\T empfricaJl) pbced Uw rfc* U 
the use of nch a brace for auck£ng wafkiog an oUiqoe podtkn to e a coocarr ar;:a]eiil cf 
that weight rerDcn-ed frtxn the low^ eitreraltj the ring to act as a under the acMocUr 
nmst be transferred b> the bnce frocn the lober mssde* nd bddorectal fowa, h an effcrt to 
QiiU of the bchhim through the brace to the reOrve aocne cf the dbcocnforU Onir itnaflprt 
groond For the* poipooe It ba* beeei the general of the anghl abicb bnoraattycariWln abacr 
CQStocn for raort than a half cent n to ose the ertremltj- on be borne br the addortor m u wH 
Thomas Loee or hip ipUnt with a caliper in the the bducnrUl fcusa or tlie lei inr nm « aenm 
iboCiOr withan eiteosfoo be^ood the foot When of the peb aosed b^ preme oe the padded 
the brace extends bevend the foot, a raise of kt- metal nng cf the Tbocnas The ifiscaeical 
enl Inches b applied to the aole of the opfncite am be relle%ed h\ sborteTLing the bracemtSme 
foot t rerune all the neigfat from the krwer tkall do meight b carried on It, thb be^ 
c i t r e m lt) eammon dnln cf nne bmnsaleri hn are 

The widter made a studr of the Tbcaim ring harassed b^ niTTcas Id their t'alo effort t naif 
which b the primary wright bcanng part ( the oral ring fit areorel) uuder the Ischiom. Tk 
Thoms splint, a umber of tart ago lo its palkutbesr* brgepart of hbwe:^t corntcha 
original form thb ring was rounJ butbtes Thomas lo rebe^e the presaure of hJi aeignt oo the rfnj 
changed the shape t oval The »ttKl\ showed that F r these rrmsons a Thoroas ring spOnt has pc* 
forwelghtb^rfnglniDOfipandyticWeTertmD- been used bj- surgeons b mi r case* ska « 
it) a round or oval ting could not be made t rest tpfml t remoNe weight froci the loaer estreocH 
securel\ under the Ischium Iistead around U lodknted. 

oval ring has the body welghtapplied t itthrough Another b dnus diflicult) with the Tbam 
the adductor musdes nea their onglos (chIeO> ring spbot has been Its u« with a cihper in Ik 
the gradlb «twI addoctor kmgus) and the medbl thoe The caliper U made bs bending the loser 
edgeef the inferior snrlace of the tuberosity of the ends of the side mb at a right angle and Cttbj 
bchiuTD When the palknt attempts to walk, the them toatnn ef m the hed cf the shoe Thsa 
ring b ecocneadblodged from the edge of the befahun a rather crude means of malJiig a Wot b tk 
tn the aetkn of the hamstring iDU«cics at Ibrfr splint which b sunposed t nanc Id the suae iia 
origin nd b dbpbced bto the tsch orectal foana as that of the anile )ofnL Hownrer the caEjwr 
Then the weight oo the ring b applied through foi I mmesecceiitrkaJI so that it atbbippr^ 
the adductor musdes and the structures hi the imatcli 6 ceollmeten dbtal to the tb ef re<ati« 
Ischiorectal fossa If the n g is vciy lai« there of Ibe ankle Jofnl when applied to an sduh^a 

ma\ be pressure oo rt try the permeum also eiugeslre When the caLpwr splint b o«»r 

It Is nard t the curiotis azftoai of wslktog Its eccentric caliper W t fcn rehli* w 

Thomas t pbee the ring cf the Thomas spliot In the ns cf the ankle Jol t miP cause the eotuf 
the excessne ohllqoe positioo of 55 degieei from brace t mme up and down on the lower 
the horiroolaL 0 then ha c Increased thb obb- ll Tbendeban re rehtively shortene d cn the 
cpilty so that t b not urcommon t see the plane lower extremity as the ankle u phnU fletM » 
5 >« 
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PiR I a, Braccmakcrs diaRram \Mth circle representing circumference of right thigh at penneum 
Hcavj line indicates pattern for metal half nng uith ends extended for indth of side bars A de 
grcc arc is marked from the posteromedial quadrant The arc \Z is retersed in its cur\e bj folding 
the paper along fold Ime FF after circle is cut from paper drawing b, Soft iron 3/i6 inches bj inches 
bent to shape of pattern Arc \ 1 represents scat for ischium V indicates position of \ertical bend 
downward for iFi inches, the remaining part of the arc 1 Z being horizontal c, Medial \iew showing 
arc \ I as the seat for the ischium and the arc 1 / which is the \erticnl and antenor honzontal section 
of the ring d, The metal half ring w ith side bars S attached The scat section for the tuber ischii has 
an extra thickness of metal in the concav ity of the cun c which is held m place bj tw o n\ ets c, The half 
nng in position under the tuber ischii The adductor muscles escape pressure bj passing through the 
space anterior to the scat and the \ertical section 

dorstflexed The side bars also mo\e antcnorlj 
and postenorlj m relation to the leg dunng these 
moxements of the ankle joint Therefore, a walk- 
ing sidint, with a caliper in the shoe and an o\al 
ring for weight bcanng bx the ischium, does not 
conform to the pnnciplcs of mechanics and should 
not be used as a surgical appliance 

In an effort to oxercome the difficulties en- 
countered bx the use of the Thomas nng and 
caliper, I haxe endeaxored to xxork out an ischio- 
bcanng brace xxhich fils posilixelx under the 
tuber ischii w ith sidebars-cxtending to the ground, 
and with joints in the side bars xxliich xxork in the 
axis of rotation of the ankle joint 


The member or part of this brace xxhich pro- 
x'ldes a bearing surface for the ischium necessanlx 
must fit around the upper part of the thigh, as a 
place to anchor the brace as a whole Hoxxexer, 
the facts in the foregoing explain xxhx an oxal nng 
IS far loo simple in design to prox ide a seat for the 
ischium which is located deep in the soft parts of 
the buttock and is not superficial 

In the prexious stud) the xxnlcr xxorked out a 
xxeight bearing surface on a brace which fits under 
the ischium in most cases, but the problem of 
pressure on the adductor muscles at their ongin 
was not solxcd Manx of the cases used in that 
studx XX ere those of patients xxho had a residual 
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patkst t nLt ifia uaa*vm* id llx 

r trmM prtcnnir trr i^drlal Qactla] 


pQJniD)'eDtls cod lo «hom the poitanl tocm <d 
the thi|h ud f^foteal Btuado wu poor or 
nn a det mn parUT- p»nl)vd In these oiaes 
pveanrt ea (he tddacton m not « eerious prob- 
leto. The oie c/ the eidavTT in the esriy ftod) 
wu betpM bat the ri^ omtcW wen deeepltre 
wbeo rocnpared t tb^ <A t nb^ect with veQ 
derdoprd ecthie maacW. 

Therefore cbenfei In the thape of the orfemaJ 
hiring taiface for the ifhttiTn lu 'c been miffi u 
t rcsalt of more itnth lod eTrerie uce . The new 
put of the bncc which pcovldet a aeat for the 
uchhim hu no reaemblaDce t an> known ehape 
or object, u in the cue of Che ioostiiiute bene 
It b csBed u bchio-beuicc half-ring for want of 
a deacrfptive aame. ^id port b a padded 
flat strip of metal which flu over the poatoior 
haU of the jnretiaa betweoi the thigb and the 
battock Part of It b bent ktermOy from the poa- 
teromedhl akk t fit onder the taber ucfalL 
Another bend b made os tbe mcdbl akk of the 
metal in an Inferior (Sreclkm to aOow an open 
apace to pmeot woght braring by the adductor 
moacka. Thb bchk>beailrf metal band b cov- 
ered with fdt inch thkh and leather and b 
held In place by tbe ikk ban of the splint and b> 
wkk leather twivt at kut 6 ioebet wide which u 
bockkd b et w ee a tbe akk ban oq tbe anterior 
aspect of tbe upper thlch. The broad kather 
spreads tbe pressure whk± u required to poll tbe 
seat of tbe Kalf ring nrwter tbe The 


thkknrw cd tbe fdt axtd kather b iinored h fix 
meuureiDnt becaese the sabcotsDeoat ht ii 
displaced nffleimt to alkw for It Akaiherbod 
abmt sH k.chea wide b placed betwm thedde 
ban oe tbe rasterior aspM at the nsdilk cf t£e 
(high. The f usetko of tnb band b to ptrreat tk 
pressure I tbeanterior ihigbcufftrocnfcrticttk 
ruee Into h>‘pfr o tesaion. Foraeily we BKd 
metal Inakk of thbpealcrior cuff However the 
metal Interiercd with the chair In ntllogandau 
source of dbccesfort and annoyance to tbe 
palkoL 

JolnU are placed In tbe skk Imn in tbe arit ■ 
the tneejolnl, u in oTher types of soCDti a« 
braces. &j»etTT tbe localk* of tbe kmoat ^ 
knee are not to important bccaose wbai owd W 
weight beari g these JoinU arc locked yh h 
locks which can be l u owtwd to flex tbe knee wtee 
the patient b in the sfttirg poaWon. If the bw 
louiU are placed lower than the axb of tbe kart 
Joint the ifck ban will not project nndcT ik 
trouser kg In an cinsighlJ) manoer 

Tbe cJf hand of the brace b extended b « 
prodmal dneciko m tbe part tDtericr lo ikstt 
{wn so that it makes pressore oo the talertk® 
the tibia t prevent fleixM of tbe knee when Ik 
patknt b standkg , 

Tbe aakk jolau la the skk ban abooU k 
placed so that they work In the axb of rotalk^ 
tbeankkyijt. Thb axb b just above the 
between the talas and tbe cakanens, lib ic*a 
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about s centimeters above the infenor surface of 
the patient’s heel 

In the construction of this splmt, the following 
procedures are necessary The circumference of 
the patient's thigh at the penneum is measured 
with a steel tape The radius of a circle with the 
same circumference is calculated To make a pat- 
tern, a circle with this radius is drawn on a sheet 
of paper on a drawing board (Fig r, a) With a 
T square 2 diameters are drawn at right angles 
across the circle to make four segments Two 
adjacent quadrants are designated to simulate the 
posterior half of the junction between the thigh 
and the buttock One of these segments repre- 
sents the posteromedial, the other the postero- 
lateral side of this region An arc of 22>^ degrees 
IS marked a ith a protractor in the posteromedial 
quadrant from the line separating it from the 
posterolateral quadrant Then the paper is re- 
moved from the drawmg board and the circle is 
cut out with a pair of scissors The edge of the 
circular disc of paper is then folded over from the 
posteromedial quadrant m its medial 67!^ degrees 
(hne FF, Fig i, a), the circumference of the circle 
being reversed m this part A line is drawn on the 
paper to mark the reversed curve, and the paper is 
cut to follow this hne The remaining part of the 
paper with the two postenor quadrants of the disc 
IS pasted to a piece of cardboard which is cut to 
the shape of the paper This is the pattern to be 
used by the bracemaker 
The bracemaker takes a length of band iron y,6 
or yi mch thick and ^ mch wide and bends it with 
a vise, hammer, and forge to conform to the shape 
of the pattern as indicated by the heavy hne in 
Figure I, a A vertical bend is made as shown m 
Figure I, b, c, and d The vertical bend indicated 
at bracket V m drawmg b is in the arc XZ This 
vertical portion of the metal is inches long for 
adults and relatively shorter for children The 
metal is bent horizontally then to conform to the 
remammg curve m the arc YZ Sufficient metal 
must be allowed at each end of the half nng for 
nveting and welding to the side bars, 5 The nng 
IS flattened postenor as a last step so that it wiU 
not roU on the chan when the patient is sitting In 
the arc XY which is the seat for the ischium, the 
metal should be made thicker for the seat by 
applymg another section of the Yjs or mch by 
yi mch metal to the concavity of the curve by the 
use of two rivets to hold it m place This should 
be set a httle high and then the entire seat section 
should be bufied down on its supenor surface so 
that it IS horizontal when the nng is attached to 
the side bars with 10 degrees’ elevation from the 
honzontal on the lateral side 



Fig 4, A roentgenogram of the half rmg used on a brace 
for ambulatory treatment in a case of Le^s disease The 
space betiveen the seat and the tuber ischii is obviously 
occupied by soft parts and paddmg 

The side bars 5 (Fig i, b and d) are made of yi 
mch by ^ inch spnng steel They are placed 
antenor to the half-nng which is set obliquely so 
the lateral side is ro degrees higher than the 
medial side The side bars should be adjustable 
for length by overlappmg two sections above the 
knee, and below the knee also if the patient is 
a child 

When the brace is bemg apphed to a patient it 
IS important to puU the skm and subcutaneous fat 
overlymg the tuber ischii m an infenor direction 
to prevent compression and pmchmg of a fold of 
these tissues between the half-nng and the bone 

The side bars should be extended and made 
sufficiently long to elevate the sole of the heel of 
the patient to ^ mch above the heel of the shoe 
so that there is no weight beanng by the heel If 
there is any doubt about weight on the heel this 
can be deterrmned by a lateral x-ray picture 
through the shoe with the patient standmg with 
the brace apphed The shoe should be laced last 
after the brace is apphed, and then it will be seen 



SURCER\ G\'\ECOLOG'i A^D OBSTETRICS 


that the ladnr b wider tpart tlam the hcmg Id 
the offKu/te 1^ huhcitiBK an etevitloe ol the 
bedinddormjnoftbefoot 'I^uDoaatofwel^t 
rcmyk-ed from the lower dtronJtv Ii detennlned 
by tbe CT»ditk)D lor which It it med. 

AirUCATlONt 

I Frtctoret ol the femur tod tlhui wben obIoq 
b incomf)tete when there it t deb red UQian, tnd 
In DoaoDun titer bone trampbnutlan t 

reuoQtble amotmt ol ctJhia k UThb In a roent 
{eooKTain the brace may be ap>pUed lo allow a 
amatl mount of wei^t to be tyiidied thnmgh the 
focefoot but to prevent bendlnjf ol the bona at 
the fraettne aide bj e i cetth-e ael^U The apUnl 
b oaeful in fractura ol the abaft ol the tlbb 
inatad of a caat and walking Iron which ahonld 
ne ve r be \Med In lach cata. The f^dlnt can be 
oaed in all OT^a of fractura of the femur iochul 
Inc iractora of the femoral rreclt when there b a 
dM)Td onion. When fractom are aimoat com- 
pletely healed the illp>Iaclu at the knee can be 
kept reteaaed lo allow meveruent to the Jol t 
wheo walking the brace wiD coodnue lo givT 
tome protecoM 

t Roadoal antetloe polntni-eUtb, tn wluch 
there b aevTre pual^ab a the thigh and gluteal 
madet. ItbeapedaD) xaefollopatleBiaadthan 
alnoat total panKib of the lower eximnitia aa 
is daogW leg*. la theae caaa t U not oeceiaanr to 
elevate the bed above the heel of tbe ahoe. The 
brace ahcmld be fudrdentK kngt prevTot andoe 
gexioQ or hTpereiteniloo of the koee. The imok 
b atabfllxed by reatmg the Lachhun oc the half 
nng aat 

3 Spaitic paratyna with aevere m ol 'ement of 
one or u)th lower ext remJ lie*. The bace b oaed 
to prevent uodue 6roon conUactucc at the knea 
and bjpa. The pabenta can get about wlUi or 
without CTUtcbea. B\ nalntalojog tbe knee In an 
rrteaded pcarttoQ tbe brace abo help* I prevent 
6«dofl contracture at tbe hipa beauae tbelpstbe 
patient to lUand and walk 

4, GiteochDodntb of the mperfer femoral 
eplphvib or of the acetabulum. Thu brace has 


been toed in ca*« of Legr renha b 
caaa of afipping femoral eiiphyib, aod la ratrw 
dwodritii of tbe acetabulum after the icuU Ojp 
waa tiated by rtnirobeocj ahh taetJm orn 
jiaatcr apkna. It allow* theae pttwnti to U 
ambubtcOT with an aaaorance that they m ut 
being made aorie in weight bearing In aa 
experience healitjg occnii Uh lew ddo raih i 

beauae the brace a Dow* fooclkn with a nkvM 

of weight CO the joint alructutea 
S Knee Joiot kaioaa. FofknlncarthnxMcf 
the knee tn tubeiculoos dbeaae m the jnot tie 
brace b uaed t aOow ywnkl weight beubg ul 
prevent fleifco or other dcfonnlUo after ranoul 
of the pbaler tpka du ring the proem of Faikncf 
the femur and tibia Thu brace hai broi *W ■ 
aocne caaa cf atrophic aithntb of the kare job] 
to prevent Srdon ccntiactuie and RStore tb 
fooction of walling 


I A fpfcDt or brace extending fmn the tsbr 
bdbilt l» ground b uarinl t rmneaBnpn 
of the body wtirit freo the lower exUnnityb* 
musber of palbofoficaJ ccndhlom, fraetcraef the 
femur and tlbb being the moat uanaun cf u) 
of these. 

a. An endrdmg hand around the thbh at b 
proxi m al rod nrast rrorlde a aat for the labe 
tachlL However a almpb round Of oval rngOB- 
ooC fit under the tsheToalty of the bduom bnuaw 
the arc oareat t It b eoDare batod cf txbt 

3 A padded half drde of flat metal, b cpttofc 
analomaailv under the tuber bdm, u deicded 
for applicatifln t aide rod* which rdeod to iW 
gFound through the aboe heel The half ring o 
held In jdace by feather whjcb b butkW Vetwrra 
the aide bar* anlerioriy 

aEintrscTS 

\mjx. D M Hw^ r>.a TWwi. H« 
ud rrwrt^r P l. Lfoctw 
Oifunl Utw frdty fVn* ajj. 

\oi.-VQ.C 6 J Aiw it \» W.*! 



RECONSTRUCTION OF BREAST DEFORMITIES 

HANS MAY, M D , F A C S , Philadelphia, Pennsylvania 


B reasts are deformed, according to the 
female patient, either because they are 
I hypertrophic— or in rarer instances — 

' too small The etiology of either type is 
not well understood It is probably the result of 
endocnne dysfunction In. the hypertrophic type, 
additional factors such as pregnancy or obesity 
may lead to the deformity 
Mclndoe divides the hypertrophic forms in 5 
types (i) Long, heavy, pendulous breasts with 
hypertrophy of the most dependent glandular por- 
tion, characteristic of the adolescent girl of other- 
wise normal build This is probably purely endo- 
cnne in type (2) Broad, heavy breasts associated 
with obesity and aggravated by pregnancy This 
IS probably of more complex endocnne ongm (3) 
Sac-like dependent breasts following obesity re- 
duction of the second vanety or multiple preg- 
nancies m the first (4) True gynecomastia 
Marked hypertrophy of the glandular elements of 
the breasts results m one of enormous proportions 
These cases are not common, but are purely 
glandular in ongm and related to type one '5) 
Asymmetry 

A number of operations have been devised for 
reconstruction of breast deformities An exhaus- 
tive and weU illustrated review of the vanous 
operations has been published by Biesenberger 
and most recently, by Thorek Each method has 
advantages and disadvantages 

OPERATION FOR HYPERTROPHIC, 
PENDULOUS BREASTS 

The reconstructive operation for pendulous 
breasts should fulfill two purposes first, correct 
the deformity, second, maintain the function of 
the gland 

a One stage operation for moderately hypertrophic 
breasts {Lexer’s method) (Fig 2) This method has 
been descnbed previously bv the author (7) The 
method is applicable for moderately hypiertrophic 
breasts or those breasts which consist of a flabby 
sac of skm with scanty breast tissue at the bottom 
It IS performed on both sides at one sitting 
In large hypertrophic pendulous breasts, how- 
ever, a two stage procedure is safer so as not to 
endanger the circulation of the areola In those 
cases Lexer advises resection of some of the breast 
tissue dunng the first stage of his operation and of 
the other part in a second stage four weeks later 


This means two major operations To change the 
second stage from a major to a mmor stage, I 
devised a procedure a description of which follows 

b Two stage operation for hypertrophic, pendu- 
lous breasts {author’s method) (Fig i) The blood 
supply of the breast is derived from three sources 
branches of the arteria axillans, of the mammana 
interna, and artenae mtercostales According to 
Cruveilliers, Kaufman, and others, the third and 
fourth branches of the artena mammana interna 
carry the main blood supply, not only to the gland 
but also to the areola \^ile the branches of the 
artena axillans supply only the lateral superficial 
parts of the breast, the intercostal artenes are 
insignificant (Anson, Wnght, and Wolfer) Thus, 
the areola receives its blood supply from beneath 
— from branches of the artena mammana interna 
—and also from the surrounding skin If the 
areola is separated from the surroundmg skin but 
left attached to its base, a sufficient blood supply 
is guaranteed from beneath If, however, in ad- 
dition to the skin mcisions, much breast tissue 
needs to be removed, the deep blood supply of 
the areola may become insufficient unless proper 
precautions are taken, 1 e , resecting only the lat- 
eral parts of the breast tissue, leaving the median 
half intact to form a median pedicle (Biesenher- 
ger, and GiUies and Mclndoe) , leaving the areola 
attached to an epidermis freed pedicled flap 
(Schwarzmann), etc 

A two stage procedure (Fig i), however, seems 
to me the safest way to counteract any variabilitj 
of the blood supply and thus to avoid nipple 
necrosis The simplest wa> to counteract an> 
circulatory disturbance of the areola is the forma- 
tion of a bridge— or double pedicled flap— in 
which the distal pedicle is the areola, which 
remains anchored to its base The flap comes to 
he above the areola and consists of that part of 
the skin which in Lexer’s procedure, is removed 
(compare with Fig 2a-d) Such a flap carries 
sufficient circulation to safeguard the viabilitj of 
the areola if much breast tissue must be removed 
The flap is removed in the second stage of the 
operation about two weeks later 

The operation is earned out as follows (Fig 1, 
a-e) the first stage is performed under general 
anesthesia, the patient is in a half sitting position 
The two points to which the nipples are to be 
transferred are marked with a drop of methjlene 
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, i,Thep<nita bcb (be u««k » (e bt tnM oObBo kit ttnerud '■*• -ir^ Vt ~i ‘~n'~ k 

IfTTW a fflvtcd itb drop 0^ ndbjlrai blae \a ardla ftmm bMb tbe tDd al^UamH ta* 

U 7 Bcdidw fka a wed 41 faun tad pimdwothb (aM tb« tmdi) m odermrd te (era WUx i* 
past ud {U ns b Milted ob tbe dr« TW nedidae \aMte teUa b c>n*d vwad lie tes kxf W ik 
cUMaarapkeed eter tbetfpfdetad (a cseoatlradoa wctit. \ate ontte> k cm l t d tocMat k teet U1 d 
tbe wnti Tbe mt bieni «ad isrdttB poati ^ bMb tveut 


bhtt La^rd inlncnUoratutv An ordlatry otfd- 
Icme gkfl pbced over ihu point b curd u a 
paUem itxl Iti ntn U cntlbod «dth t che Tlte 
medidcte flaM b oov pkced ovtt tbe nipf^ and 
iti mn b oatllaed on t}te arecfa tbe moat blrral 
points oi both oatlmes are connected Titb each 
therbyaa ndskci. Another incbkn pan Del to 
the (oTnKT e o ane cti both median points. Be 
tmeen both incbkms, the lUn nd sobcutaneoai 
ibsoe (not the areob) re andennlaed to fonn a 
bnljeflap An Inaikw b dot earned anxuMl tbe 
knrer half oi tbe areola after tbe stUTotmdtDf 
skin b ODdennioed and tqiarated, tbe areola, 
which b left In contact with Us bue, b lifted 
aprard and cntmected with the opper pedirto ol 
the bfldge Dap «Ith snturei. Then rt b fastened 
t the nrTotmdiDe skin with nbentaneous and 
skin aatuiet. Both halves of the btid^ Dap te 
fastened to each other with a few skin nt res. 
Tbe nert step consists of an Inosun oi the sLlo 
beneath the reofa In contionation of the upper 
cuts, DOt parallel, bet In diver^lt ciuvcs the 
tennhisl points of the btasloos uonld be at least 
one I nch Bbo\e the mammary fold, not within the 


f Id because the fold of the bnut after rrdacilea 
of hs ibr becomes dripbeed prard. Brtsm 
both inebioos Des a trbnlpibr-shjj^ plecr oi 
■km which b dbweted downward ana forms Ibp 
(center flap) lor hter use The next step coofifis 

^ sepa ra un aod blun t dbaection of tbe tUo fnn 

the blml and median lower haJ es of the breast, 
care beiM taken not to cany the dbicctkn too 
far The njpertrojJilc parts the breast are !»• 
bolgiog more bteraUv and median than below the 

are^ Tbe parts bolgln* lateral to tbearwb art 

oow fxasped and ejeia e d in a sedge-shaped farm, 
asontlmnl In Figure d. The same b done on the 
medlas side. Thus, center bloc of breast UteW 
b left, to which the hteral nd methan wtkm 
edges are atUdied with beaw chrcenic 
■nlitres in the words, the center part hlii 
carries unportant resaek b left intact uhifaHrh 
lifted ops^ If it b ftiD bolginr U may ^ 
riaved off u> proper life. The Icrseit btmJ and 
metfian ntores attach the breast t tbe pectoral 

lasda Tbe sarToundin* skta b now Inmmed to 

cooform to the los er half of the areob and beast 
and totnred together with two rows oi mtatw 
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Fig 1C 


Fig id 



Fig I c, After the undermining and separation of the 
surrounding skin the areola a Inch is left in contact a ith its 
base IS lifted upward and connected with the upper pedicle 
of the bndge flap w ilh sutures The next step consists of an 
incision of the skin below the areola in continuation of the 
upper cuts, but in di% erging cur\ es The terminal points of 
the inasions should he at least i inch above the mammary 
fold because the fold of the breast after reduction of its size 
becomes displaced upward A triangular shaped piece of 
skin between both incisions is dissected downward to form 
a flap for later use d, Separation and blunt dissection of 
the skin from the lateral and median lower halves of the 
breast The hj-pcrtrophic parts of the breast bulging later 
ally and median arc grasped and excised in a wedge shaped 
form Thus, a center block of tissue is left to which the 
lateral and median wound edges are attached This center 

f art acts as a buttress and a earner for important vessels 
t It IS still bulging it may be shaved off to the proper size 
The low er sutures attach the breast and the pectoral fascia 
c. The surrounding skin is now tnmmed to conform to Uic 
lower half of the areola and breast and is sutured together 
w ith 3 row s of sutures (subcutaneous and skin sutures) The 
bndge flap is separated in the same stage and the areola 
adjusted in place if clamping of the flap does not result in 
discoloration If however, discoloration becomes evadent, 
this flap IS removed 2 weeks later 


(subcutaneous and skin sutures) Finally the 
center skin flap is trimmed and sutured to the 
lateral and median flaps A dram is placed in the 
lateral comer The same operation is performed 
on the other side V fimi compression dressing is 
applied to botli breasts, care being taken that the 




pedicles abo\ e the arcoLa arc free from any pres- 
sure, otherw isc, necrosis of the nipples may result 









Tig 3 a, left, Patient, aged 29 years, mamed, vnth 2 children, has pendu- 
lous breasts b. One year after a one stage breast plastic 


c There is another possibility If, due to 
easons as stated later, a plastic amputation of the 
ireast is performed, one may be able to transplant 
■he areolae If this is planned, the bndge flap is 
aised and returned to its base in the first opera- 
;ion as here described In the main operation 3 
TCeks later, the flap is raised and the distal 
icdicle, 1 e the areola, is separated from its base, 
thus converting the bridge flap into a single 
pedicle flap with the areola at its peripheral end 
The plastic amputation is now earned out and at 
the end of the operation, the areola is sutured into 
tlie upper wound edge, tlie picture now resembles 
that ahich is seen m Figure i, e, separation of 
the bridge flap is earned out 2 weeks after am- 
putation 

d There is still another possibiht3 of using the 
bridge flap, Uiis was discovered through a rather 
sad experience The following case presents an 
instructive example This patient had very large, 
hx'pertrophic, pendulous breasts (Figure 5) A 
three stage operation was performed as described 
The usual pressure dressing was applied, care 
being taken to leave the flaps free of anv pressure 
Some bleeding occurred after the operation, and 
the attending nurse called the house phxsician, 
asking him for ad\ ice She was told to reinforce 
the dressing When the patient was seen the next 
daa , one turn of the figure-of-cight dressing in- 
cluded the lower half of the left bridge flap, 
resulting in complete necrosis of the left areola 
Later on, the areola was excised and the upper 
lialf of the bridge flap which remained intact was 
used to cox or the defect Thus, it max be noted 
that, if in spite of all precautions which are taken 
the areola or a portion of it becomes necrotic, 
parts of the flap max be used to cox er the resulting 
defect 


PLASTIC AMPUTATION 

Under plastic amputation is understood an 
operation by which the greater parts of the breast, 
including the areola, are remox’ed and the re- 
maining parts of breast tissue and skin are used 
for recreating a natural shape Indications for 
such an operation are vanous enormously large 
breasts (hx-pertrophia vera, first desenbed bx 
Billroth), large, hx'pertrophic breasts xxith poor 
circulation, large breasts without function It has 
been feared that a plastic amputation may lead to 
cystic degeneration and other disturbances, this 
can hardly' be true in those breasts which are w ith- 
out function Patient, 30 years of age, had xery 
large breasts, both xxere cxanotic and displaxed 
sex'cral flat scars from superficial ulcerations 
(Fig 6) She had one child, but did not lactate at 
that time A bilateral plastic amputation was 
performed Fix e x ears later she dehx ered another 
child, neither breast shoxxed the slightest ex idence 
of function There are cases reported in literature 
(Hollander, Sebening, Schwar/mann) in which 

1 

Tig 4 n left. Patient, aped 10 xean, h\-pcrtrophic 

r ndulous brea'^t"; had a t« o <;tape breait pla'Uc performed 
The result xtars after the operation Patient wore 
brascicre iizc 44 before operaUon, non ncan; size 34 
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Tbt left uteb bnmr ne ciu dc. Sane ^*i*- -*^ trm irt 
k/lff tb* onncn iW utrofat nne r^atrd tk 
UnR-crf-dicki diTMB« vine mMc* ctf LW b<aM pliyilQu 
A kn ijw TAtlcKi u Kra ika acct itj one bin tl tW 
dnapBR kad matrictH Ike >Mpr Ixail ti tWc brUjee Aef 
TW bJJT w tanl to datt tW m»iLB( darct e, 
Paikn 4 ttia after cnntien d, tw afue ferrate 
CaacolleMcd nfki^djrtte 


cm lo fonctjoofaq! bmJU &o(n «hkb the alppk* 
artn banttKipithciiotcaiJdittnrbiiicetocrgiTed 
durioB ind after prf gj iaocy Soroe of ibe cues 
ant udkmcd np for maor >-eara. Id one of the 
mthor’i ci«n fmctKia of the gkod cntU be 
pmaptir itopped after adnunfamtion of 5 ranU- 
namt 01 atUbeitn)) three Uraea daj acnn alter 


The qperatkn b petl oi tpe d thnlbr tc 
aUM opmdoo after Lexer (flp t) Tbt 
ablch the nipples art tobetramfemd h 
FiecD Ihb point t»o cmved dKergln^ 
a rema de slaukr U> ihoae In the Drdlnai7 

cceralloo (Fi* ib-d) Shin, nipple*. *J 

tiaue brtween these t n fb f wts art 
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DdiWr bfwt ihmd frldtoce of fitnebEA. 
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In some cases, the areola may be preserved and 
ransplanted m a way as descnbed previously, or, 
iccordmg to Thorek, may be excised from its 
inderlymg structures and transplanted as a free 
[raft into the upper wound comer after this place 
las been properly excised and prepared to receive 
he graft Thorek emphasizes the importance of 
natog the excised hole smaller than the graft, 
hus allowing for shnnkage of the graft 

ilECONSTRUCTIVE OPERATION IN SMALL BREASTS 

Indications for such an operation are smallness 
if breasts due to removal of breast tissue (cystic 
mastopathia, tumor), and genuine small breasts 
(hypomastia) Czemv, as far as can be ascer- 
tained, was the first who performed a reconstruc- 
tive operation for correction of a small breast For 
an actress, from whom cystic tissue of the left 
breast had been removed, he replaced it by a 
lipoma which the patient had accidentally in her 
lumbar region The breast remained well formed, 
the hpoma did not grow 
If die breast deformity is unilateral as it may be 
in postoperative cases, and the other breast is 
large, the large breast may be reduced by a breast 
plastic and some of the resected tissue trans- 
planted into the small breast If this is impossible, 
a fat tissue graft should be used In genuine small 
breasts (hypomastia) hormone treatment should 
be given a tnal (MacBryde) If it fails, fat tissue 
should be transplanted Ihe graft is preferably 
taken from the thigh It is advisable to take the 
graft two-thirds larger than required to counteract 
degeneration and shnnkage Furthermore, it is 
advisable to remove some of the underlying fascia 
with the fat tissue graft A recent expenence 
makes me beheve that the fascia may limit the 
shrinkage of the graft (Fig 7) 

Four years ago a mamed woman, age 26, came 
to me with the request to increase the size of her 
breasts I told her that such an operation is pos- 
sible but not advisable without first having tned 
conservative methods in the form of hormone 
treatment and increase of weight The family 
doctor was informed and he treated the patient 
along this line She returned to me i year later 
and stated that she had gained 15 pounds, but in 
the gluteal region rather than in the breasts The 
breasts were stiU atrophic, they also were func- 
tionless She had one child, but did not lactate 
at that time The operation was performed 
From an incision in the mammary folds the 
breasts were separated from the pectoral fascia 
A large piece of fat tissue was removed from the 



Fig 7 a, left. Patient with small, funcbonless breasts 
(hypomastia) hormone therapy and gam of i\ eight failed 
to increase size of breasts b, Fifteen months after trans 


lateropostenor surface of the left thigh and trans- 
planted between the left breast and pectoral 
fascia A similar piece of fat was removed from 
the nght leg, accidentally, together with some 
fascia lata and transplanted into the nght breast 
The wounds were closed in layers All wounds 
healed pnmanly The follow-up examination 9 
months after the operation revealed shnnkage of 
the left graft about two-thirds of its size, while the 
right graft showed hardly any shrinkage While 
the donor area of the left leg was filling up agam, 
the scar on the nght leg remained depressed The 
explanation for this phenomenon may he m the 
fact that fat plus fascia was transplanted on the 
nght side, while no fascia was used on the left side 
The left breast was operated on again, more fat 
tissue together with fascia was transplanted Only 
slight shnnkage of the graft has occurred since 

SUMMARY 

Reconstructive operations for correction of va- 
rious forms of hj'pertrophic and atrophic breasts 
are descnbed and illustrated 
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USE OF FASCIAL SUTURES L\ INGULNAL HERMA 

CLAUD C. BURTON M D F \ CS^ Da) wo, OUo 


T IIL ImporUDcc of Usdtl sutDics Id Ibe 
rrpDir of {CAcuIt Ingobil hmuai with 
hri^cpiTirtftl defects cut benag 
Kcnled. Moreoccr tbdx uk(o 1 mm has 
sle*d 2 > cTToDdcd Irocn ibetr faihia] rmj^-nicnt 
is ber^ofAsstv to slmost sQ sUlcd Rugh^ bcfds. 
Fuds U osnl In the raobfUmtioD of stiff (ofnts 
and the fUbfUxat kn of sobhi a ted ooes, i tbere* 
tentioD of fcsmeoti tn certain Irpes of fracrtim, 
porticuLiri) cJ the patelh and olecmyn process 
!n the re-ettabiishmmt of locoallmt sphincien, 
la the sufpeoskn of ptosed Udoe^ and occa 
tknallj la Internal rteuroi^-sh. 

The supertonts of fascxi om cstful sQk, and 
other DOQ dable saturcs bet la the fact tlut It 
p ioesK i KTtat tendV ttrmph, b Donlmutcoit 
retnamt nable for anny yan and ms) be taH 
where there b special D«rd for tendmoos, Iqp 
raeatotu, or faaoal repkeemeat ^'hydhasbm 
so sfev in atUinJniR its present enrabk podUoD 
ira> be altnbated t bch of kxKnrbdce cooteto- 
biK its bbtoloRicai erolobon Irt Its new eDrltDO- 
Bxnt, the raediaaiail diffieuliies eiper feac ed to 
Its pro per placement oeceasltatiac the <je\'elap- 
ment of Urce-ered aod more stur^ oeedtea, od 
the obsuda ecAOD&tered to the procurement ot 
the free fasdal ntve 

To tmderstaod better the paudrt lo (hefcenera) 
acceptance of Ihiiif; sattares it (s oeceman t re 
call f r cottnantfre poTTWses the exteot of con 
temporal^ oevetoptoenl of the aQied sdeaces, 
histoJ^ palbok*) physWofO and anatom} 
abldi were not co-ordioated then as the} are to- 
da} It ns not the curtom, DOT sasItpoMfble m 
thitera t d extenshe research on the pfautibll' 
tly of tbeoT. Our tbrnktoa ns directed rooee 
tonrd poetical reaBsm od dirvica] appbcatkn. 
Ijibootory research bad not de>-ek>ped lo the 
pciat mbere It was sen-ina as the prm-in* ipwnid 
of new ideas and new tecinlqoes. 

ilcArthat to igo was the hot t cooceK-eand 
malepeactical pcQatfcmofaL Inaaulore He 
cmpVn-cd a pedieJed mtuie Uben from the ent 
ed*e erf iberrtenttl oblique pooeo rails which hr 
ojed u t nJDolns mtore to appodng the coo- 
fatoed tendon to PoopaH li*iiMt as the first 
step to the repair f an bipilnal benua. Dnplte 


nS iw a 


tb« Vachol O-ndat. 
BO rawnutafar Iw tW 

• b) OraWhor 


the Rtcern atlendiM lIcArthnr s tofwcitiwiaJ 
the sonoduess of the principle mhii au des- 
dned lo pfa an bnpo^Dt rdle to phstic n 
gtT> thepToImiciD'wssVathioaccqitlthrcin 
as jTt the nnheraU question coet t et n irt the fate 
of the autog^enous ntore coold rtot be aasarrrrf 
nnrquivDcalh and qoKe lutOTaDr thne wusxre 
basis for the exbteut slcptfciRn of mmy anjrtri. 

Atoacat a decade kver Kiischner to 1909 )es- 
formed some eTjieriinenls uiinf teiwUiwo »rd 
fascial jpaitsand obaerted that these tcuapheU 
retained thor a nas and tostoioftical dorartmt- 
tka. Thb was followed to more careful stscSn tf 
fasclalmuTcsbvLeiris(t is) and hbaworialn 
lo 1016 and 1917 Howcetr aatof^nious fiscn- 
pkfD mrh edits fieatesl Impetus Irem the ph- 
licaUM of Gallie and Leileririer Q, 4 j), The 
eaperijneotsl obaerratkais of these two fnTestlp- 
t n with tbrir canrfaJK (oflowed icprcsental e 
froop of cases, many erf them ha luf bens bbwk 
cesriuily oferiied opoo byertherineihodssota# 
CDOTindci* and the molu ao jpaUhtof thit lie 
e^-ideIlce seemed almrai IrrrtoUbly to ia ar ef 
UettoerbUTtyof themt res. SUtcstlolrrpQrti 
from many soruces hare cDerubonted the pried' 
pies of GaCie s technique wWcii b pwnas at 
cepted as the procedure of choice to the ityaSr « 
r e r ujmj t and difficult hern fas. Uoam cr It h ■»“ 
fait to dbretard other eiaentbb of the c^etiti* 
aod aswjioe that the lasdal mtare aicoe, b a 
ruacea lor aO bemlts. Nemtbdm, it b * 
dded Impemement ohtt tber cnoleaqMsO 
methods and oflen cures lo a proop cf patie^ 
who hitherto had been ccauldned tofcleidT 
curaWe maor of them ertherwlie ptNakaSr 
stroc^ 

On the other hand there ha c been adrene re- 
port 00 the use of 11 rin g rot res whh bk bn te- 
correoce rates andafewsorjeonsha eabaodooeo 
their use \ et, to spite of a occasional tma « 
Wercport Uvfaf sutures re pitotof to pcpi^ 
1 ) I am referriog t vkhie fasdal Mrfps m 
tinguahed Itoth presCTNtd dead x 
KoodU aod NajeoU and lulaequenth IT*” 

1 rmo by Glaaser Eean, and others >loetos« 
It has been dcmoostraied that heteroplastic ^rriu 
beha-e IT catgut and ha e short sartiraJ 

**T>«f wkltecholqiwtasaKrbeeniworfertLnfd 
OQ the ipuund that ow g to the sire of the astare 
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Fig I Loner extremity, anatom Fig 2 Detail of the sandal in use, the location of the 

ical relationship of iliotibial tract incision is also illustrated 


it IS cumbersome to handle, produces trauma, and 
sometimes tears the tissues This accusation is 
true in a relative sense ordy It is assuredly un- 
true chmcally provided the proper sized suture is 
selected and care is exercised in its placement The 
needle should be passed, clearing the mguinal lig- 
ament, reversed, and passed back, forming a 
vertical loop which can be done without the Imot 
hanging as it is drawn through the hgament If 
the suture is forcibly passed through the hgament, 
out and m with a single stroke, it is more likely to 
produce teanng and not infrequently the suture is 
pulled wnth such violence that it is jerked free of 
the needle Such pracpce brings disrepute on a 
\'aluable method Another point worthy of men- 


tion is to msert the needle under the loops of the 
first fascial suture and not through the hgament 
when imbncating the aponeurotic flaps 

Fascial sutures may be either pedicled or free 
dejjending upon the nearness of the donor site 
The former is procured from adjacent structures 
and does not require an additional incision Those 
who have sponsored this source of obtammg the 
suture mclude McArthur and Joyce, who used a 
single suture, Robins and Sachs, who prefer a 
double suture taken from the lateral and median 
edges of the external oblique aponeurosis, and 
Hodgkins, who employs multiple mterrupted su- 
tures raised from the antenor sheath of rectus A 
disadvantage of pedicled sutures is the chance of 
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Tm; ) Ectnctn fstcaJ Unp> Uli tW }ta*wa 

WJTTtr 


CocnitromicDff tb« fooctna o{ Ibe cootrilwtiiiK 
ftratnm m \ lodIrrcUv kojwrdlxing Ibe rer*ir b> 
cubitltiitisc a patentkuv -oloenble area In bra 
of the orfg ul bemial vieaLoeM. Aoolber diaad 
vanUge abboogb lemote a ibe poi^bQU> of 
andefwifattt ng tbe eiteat of Ibe parietal defect, 
and tbcsarifoo nddenl GodabbriMUcoalrotited 
vllh tbe ni^ of additkiGal fatorei but ia miptr 
at tbb rtage of the rtpafcr to l e n wne /t« 
■trip*. Sucb a diieitimB o ccoiTfd often 
coMgti that h kd to rooee fmprent ok of the 
Gallic prindpie of nalnj foadal rtrrjrt taken from 
tbe lateral auriace of tbe IbiRh 
P iL ff ta i in the Qse of faadal atnpa b dependent 
not o2k oo Ibeu ijitrinaic pbtakAof^ical and na 
pniical fopefwrity la the repair of parietal de 


feda but oq methanical refiaemenU h obtiiJn; 
tbem- Thnwri cunrabtKr errerlence wftk tBj 
tedialqoe ire ka\T derbed an arpUmce to bci 

Ute tbe tetncenal of atrip from tbe {boabl 1 ciQ. 

ft doe s not rephee fbc Jlaaaon alrlfper ntln a 
coTDpicrDeiiU it. ^\an)renueen jL-ppsied rb^r 

aoder tbe hip of tbe aide operated apno 4 nal tiF 
vhidi ele%‘atea the UilgfaaiHJgT\-caLe1IrTa7vnR 
of lu lateral inrfact abeie tbe la^da b 6eine<. 
Tbe jTtatCT accraalULt) b prtkwlp niai* 
abcQ raWng nuaiire pedidfd fnfu. Cafert). 
natdt thbtnaneiiverdoea not correct thteflertal 
rotatnn nhkh the tbJgh rutinalh ajaamaat ret 
ot under aneatbcsla and ahkb b more 
than tilting tie T maintain fa temiJ rota tea 
of the Lmb « devbcd a landai (Fig i) fa fadi 
the flofe U fathiooed of one (otutb isdi ij'lrtfjn 
of {%bt nood, on the botlom of vUci b a vil 
metal pmt paced at tbe ferd of tbe pnnln] 
metatarnU bcadi to whici b ttaebrdanad^ 
able canraa atrap. Tbit ctrap pat^ aiocu tie 
ooter tide and t^ aenca tbe donus tftbtb- 
-erted foot abieb b iaatened t tbeoppoditilde 
oftbecyimtJ euble Tbe londal b ietd lerairh 
on tbe loot b) an efajtie band a hiefa b afind ta 
iu forepart a^ tberefoie ■ctcausailato to ur 
tire foot a itbent Impalrini Ibe drrublkci n ftO' 
dooag an^ prewre pefata. Ue bate not » i 

C liest CDOplalo of an) doemfort oraflerd- 
ta from arurfag tbe andal IlbeaiOrtPriri 
ilinple to rccEitrnCI in fart h can be mane fa t 
feir i^um and of matrrfal at'aQaUe far ks> ep- 
erating rootn. Aflcr tbe aneatbetjc b |rf en, ncaJ- 
It tpfaal, lie aandal b tllrped over tbe fanfrlri 
foot aith the fcnnir rotated EiraanL Tbe adte 
ble atran b (aliened to tbe oppodte fide a tbe 
table »iUi raSdenl lantneaa to maintain fa'n 
alon of tbe Umb. rtanreii » and) fflnatnle tie 
meebankaj — nd«l ] ttae nd tbe ertoctioi el 
faacsalatripamllh the lltmoQ atnyper B > fafa- 
Utmng Ibe fenrar in fatemal rotatior tbe ftrifT^ 
can be bdd paialW to tbe •ertkai afidV*Tlliai]fr 
al ptaoesof tbe thifb abkhenhanceilbe amootb- 
oea» with wfajch it t* pamed and there b ie>* tie 
libood of tenring the lUip or alteri g tti doe te 
fore reaching the detJredlesglh. Since de^ei^|^ 
the aandal we no longer place a aand bog anorr 
tbe hip W e belor* to the fcboof of ecth ca hfl ^ 
belter era fa tbe auperwrit) of Ilring tatum 
tave been wing tbe tnedsanjcal and a t n»it 
6>ean with cwifidefabfc u tail ctioo Tbetoj^ 
b ppbed in every bemk repair and *t>e “ 
prepared routloeiT w that « art not *feu)fa to 

tbeerent iaaaal futore b cowKfcTtd fadia^ 

Sofa a* I know tbeiT ha been no other 
appliancca for Ibn porpoae. 
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In an analysis to assess the value of the fascial 
suture technique in inguinal hernias we must not 
only compare the recurrence rate of the hernia but 
must mclude any comphcations ansing at the 
donor site In a consecutive series of i,8io in- 
guinal hermas operated upon m the past 5 year 
penod (1938-1942), we have employed the Galhe 
repair 385 times, 321 of which were followed i to 5 
years In this group there were 3, or o 9 per cent, 
recurrences, 3, or o 7 per cent, infections, which 
persisted until the siUc suture or fascial remnant 
was removed, 3, or o 9 per cent, testicular atro- 
phies, and 5, or I 2 per cent, hematomas of the 
thigh which were promptly evacuated without de- 
laying the patients’ convalescence There were no 
herniations through the defect m the diotibial 
tract, or other complaints at the donor site One 
death occurred m this senes but at postmortem it 
was found to be unrelated to the hemioplasty 

A simdar analysis of 132 McArthur repairs per- 
formed dunng the same period showed that there 
were 6, or 4 5 per cent, recurrences, 3, or 2 2 per 
cent, infections, no testicular atrophies, no hema- 
tomas, and no deaths 

In 1940 we (16) pubhshed foUow-up studies on 
457 herniorrhaphies using silk exclusively with 
a recurrence rate of 7 5 per cent Therefore, it 
would seem from these comparative studies the 
fascial suture technique has a decidedly lower re- 
currence rate 

SUiOlASY 

The evolution of fascial sutures has been dis- 
cussed, setting forth reasons for tardiness in their 
general acceptance 

The advantages and disadvantages of living 
sutures have been commented upon 

The importance of the Masson stnpper m sim- 
plifying the procurement of multiple sutures has 
been emphasized 

A new foot inversion appliance consisting of an 
easily made mechanical sandal to facihtate the 


removal of fascial strips is illustrated and its use 
desenbed 

A follow-up study of a senes of 517 cases of m- 
gumal hernias, repaired with autogenous fascial 
sutures, is submitted The recurrence rate of o 9 
per cent (Galhe) and 4 5 per cent (McArthur) is 
statistical verification of their value m hernia re- 
pair In our hands, it represents a substantial 
lowenng of the recurrence rate as compared with 
other methods We do not wish to rmmmize the 
comphcations The 3 testicular atrophies and 5 
hematomas occumng m this group must be taken 
into consideration in the final assessment of this 
technique However, with increasing expenence 
it IS believed these comphcations can be reduced 
Moreover, it should be remembered that the fas- 
cioplasty was used in recurrent and more difficult 
hernias occurring in patients of the fifth and sixth 
decades 
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LIVING FASCIAL SUTURES IN THE REPAIR OF 
INGUINAL HERNIA 

WILLIAM JOHN RYAN, AB,MD,FACS, Philadelphia, Pennsylvania 


S INCE McArthur first advocated the use of 
fascial sutures in the repair of inguinal 
hernia, many methods for its use have been 
descnbed Unfortunately many of the 
methods have gotten away from the simplicity of 
the fundamental procedure, and a simple opera- 
tive procedure has thus been made a complicated 
one 

Boland believes in the fundamental soundness 
of the Bassini technique We agree witli him but 
would like to add that the fundamental pnnciple 
of the Halsted procedure is also sound If to them 
IS added the simplest method of using hving fas- 
cial sutures in the mam step of repair, there is 
evolved a simple, fundamentally sound, surgical 
method of repainng both direct and indirect 
inguinal hernia 

Roughly, about ir per cent of all inguinal 
hernias are direct Andrews believes that it is un- 
fortunate that the term “inguinal” should group 
the direct and indirect types together It is well 
known that a direct inguinal hernia is a simple 
bulging of the pentoneum and transversalis fascia 
into the postenor aspect of an inguinal canal 
which IS not perfectly formed or developied It has 
no relation to the cord or to the descent of the 
testis It does not come through the inguinal 
canal Perhaps some other term would more ap- 
propriately describe it 

Several years ago while we were teaching opera- 
tive surgery at the Woman’s Medical College of 
Pennsylvania,usmg human cadavers for demon- 
stration, Dr Alma D Morani, my assistant, and 
I undertook to study the feasibility of using some 
simple t 3 rpe of operation m which successful repair 
could be made with hvmg fascial sutures The 
literature was reviewed and numerous methods 
were tned We finally decided that a strip of 
fascia split off the upper leaf of the aponeurosis 
of the external oblique, with its lower end attached 
to the spine of the pubis, was the simplest and 
most efficacious The use of this stnp was not 
original with us A Gallie needle was used m the 
first several cases, later, however, Bisgard devised 
a needle and this has since been used m aU 
cases 

From the Department of Surgery St Mary’s Hospital Phila- 
oelphia Pennsylvania 


TECHNIQUE 

The operative technique must be carried out 
carefully m every detail Meticulous attention 
to anatomy and hemostasis and careful, gentle 
handlmg of the tissues are necessary, sharp dis- 
section IS always preferable to blunt dissection 
and the “wiping away” of adjacent tissues 
Spinal anesthesia is used m aU cases unless there 
IS some definite contraindication The incision 
begins just inside the antenor superior spine and 
is carried down just above Poupart’s ligament 
and over the symphysis pubis so that the upper 
and anterior aspects of the spine of the pubis are 
expiosed At this point the procedure is slowed 
down a bit, so that if possible, all vessels may be 
clamped doubly and cut between Both sides of 
the incision are separated widely and retracted 
well When the external oblique aponeurosis is 
exposed, all areolar tissue is dissected from it very 
carefully until the full width of the aponeurosis 
can be seen m the wound, as well as its full length 
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The aponeurosis is then split at the upper margin 
of the external nng, the spht being earned up- 
ward and outward with sassors, to the point 
where the aponeurosis merges into the muscle 
Both upper and lower leaves are undermmed to 
the fuUest extent, and all areolar tissue is dis- 
sected from the under surface The hernial sac 
IS then carefully and sharply dissected from the 
cord, opened, its contents noted and, if possible, 
reduced It is twisted several times on its long 
axis and tied at its base with two transfixion liga- 
tures, the distal one about i centimeter from the 
proximal one The ends of the distal hgature are 
left long The excess sac is excised, the two bga- 
ture ends are threaded on separate needles and 
carried up beneath and then through the internal 
obhque muscle where they are tied firmly but not 
tightly enough to interfere with circulation The 
cord is gently freed and retracted with sabne 
moistened tapes A stnp i centimeter wide is 
split from the upper leaf of the external oblique 
aponeurosis beginning above and contmumg down 
to Its attachment to the spine of the pubis Care 
must be taken at the upper end to hgate the 
muscle where the stnp ends, else a hematoma will 
develop The hgamentum in^inale reflexum 
(tnangular fascia, CoUes’ fascia), a continuation 
of the lower part of the shelving edge of Poupart’s 
hgament, is then exposed, the fascial suture is 
fixed m the Bisgard needle, and the first suture 
IS earned over the pubic spine, and a good bite 
IS taken of the hgamentum inguinale reflexum 
Care must be taken to prevent twisting of the 
fascial suture Then, depending on the conforma- 
tion present and whether the internal obhque is 
broad and situated low in the wound, two meth- 
ods of beginning the closure are carried out 
(i) The fascial suture is earned through the shelv- 
mg edge of Poupart’s hgament (2) The mtemal 
obhque muscle is picked up m the suture and 
then through the shelving edge of Poupart’s liga- 
ment By contmuous method it approximates 
the mtemal obhque muscle and shelving edge of 
Poupart’s hgament, including the cremaster mus- 
cle with each loop This closes the lower angle 
and narrows and strengthens the inguinal trian- 
gle This fascial suture is earned upward as high 
as possible to just below where the cord emerges 
The fascial suture is then fixed in the belly of the 
mtemal obhque muscle by interrupted sutures 
Above the cord the closure is completed with m- 
termpted sutures The remaining part of the up- 
per leaf and all of the lower leaf of the external 
obhque apioneurosis are approximated by inter- 
rupted sutures beneath the cord This approxi- 
mation can pracbcally always be done without 


tension, but in case there is tension, these two 
leaves are sutured down to the internal obhque 
muscle The skin and fascia are then closed with 
interrupted sutures and Michel chps 

After operation, the patient is placed in a 
sermrecumbent position with the knees flexed in 
order to relax the abdominal wall He is kept in 
bed for 14 days and leaves the hospital m 16 
All sutures are removed on the 7th day, follow- 
ing which he wears an athletic support with a 
wide abdominal band On discharge from the 
hospital he remains in his room or on the same 
floor, not being permitted to use the stairs for a 
week From this time on gradual resumption of 
walking only is permitted If his occupation is a 
sedentary one, he is permitted to return to work 
m I month from the date of operation If it is a 
mechanical one which requires no heavy lifting 
or climbmg, he is permitted to return to work m 
2 months If his work is m heavy industry and 
requires lifting and climbmg and other heavy 
muscular effort, he is permitted to return to work 
in 3 months A careful examination, however, is 
made before he is permitted to return to work 
and then he is instructed against any sudden 
starts, twists, and lifts for at least 6 months 

We have carried out this procedure now m 106 
inguinal hernias, 12 of which were direct All 
were cases covered by workmen’s compensation 
in which operation was agreed to by the employer 
or the insurance earner For that reason we were 
able to foUow 92 of them back to work and to 
keep m touch with them The oldest patient was 
60 years of age, the youngest was 20, and all but 
15 were under 40 If the patient was otherwise 
m good general condition we operated m aU cases 
regardless of age Several not m this senes were 
supphed with supports because of poor general 
condition, regardless of the size or type of the 
hernia There were no deaths and no senous 
wound comphcations In 8 cases a sinus devel- 
oped and discharged a suture and then cleared 
up In all cases No 30 and No 50 black spool 
cotton was the only suture material and hgature 
matenal which was used except for the Michel 
chps in the skin 

summary 

1 We believe that hving fascial sutures used 
in the simple method desenbed should have fur- 
ther tnal m the repair of inguinal hernias 

2 Patients engaged in active physical occupa- 
tions requirmg climbmg and lifting should not be 
permitted to return to work for 3 months after 
operation 

3 Ninety-two of 106 patients have been fol- 
lowed back to them work, and up to date we have 
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PREGNANCY IN THE MONKEY AFTER REMOVAL OF 

THE FETUS 

G van WAGENEN, Ph D , New Haven, Connecticut 
W H NEVVTON, D Sc , London, England 


P REGNANCY is defined as the condition 
of the mother after conception and before 
birth of the child Generally speaking, the 
idea of pregnancy assumes the continued 
presence of a developing embryo Perhaps this 
has been so because death of the human fetus 
usually IS followed by sjxmtaneous emptying of 
the uterus, although this need not be a preapitate 
event (Streeter) The experiments with monkeys 
described here bnng out the fact that pregnancy, 
tn terms of the altered maternal physiology, can he 
indepcnd^ of the presence of the fetus for the 
greater pari of tls length Also, dunng these later 
months of gestation m the monkey the relative 
importance of the r 61 e of the placenta as an organ 
of internal secretion is emphasized and a second 
phenomenon, the onset of labor, is shown to be 
unquestionably independent of the immediate 
presence of the fetus 

Halban in 1905, from clinical observation alone, 
fully descnbed the influence of the placenta on 
both the fetal and the maternal orgamsms He 
pointed out that gravidity changes in the uterus 
when tubal gestation was present indicated that 
the placenta effected these changes through the 
blood stream and therefore was an organ of in- 
ternal secretion The term hormone was not yet 
in use Halban stated that the source of the 
substances causmg the pregnancy reaction was 
in the chonomc epithelium and observed that 
after early abortion of the fetus alone, or when a 
mole was present, growth of the uterus continued 
and lactation was held m check 
Since the introduction of hormone assay 
methods, quantitative evidence of endocrine ac- 
tivity of the isolated placenta has been obtained 
by Frank (1929) in a case in which the placenta 
remained in the uterus 18 days foUowmg dehvery 
In a study of an abdominal pregnancy after a 
term fetus had been removed and while of neces- 
sitv the placenta had been left attached to the 
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viscera. Ware and Main (1934) showed that the 
patient remained physiologically pregnant for 
over a month following removal of the baby At 
the end of that time the urine assays became nega- 
tive and the placenta presumably had degen- 
erated 

The first expenmental work in which feto- 
placental dissociation was accomplished was 
mainly concerned with growth of the mammary 
gland and lactation Usmg the rabbit Wey- 
meersch (1912) demonstrated that placentae per- 
sisted for some time in the uterus after the 
embryos were removed, and Hammond (8, 16) in 
1914, observed that once started, placentae of 
rabbit fetuses which had atrophied at an early 
stage dunng development, persisted in some 
cases dunng the whole course of gestation Al- 
though mudi smaller m size they were found to- 
ward the end of gestation attached to the uterme 
wall between the sites of implantations of hvmg 
fetuses The rabbit in spite of these early ob^ 
servations was found to be an unfavorable ammal 
in which to study placental retention after 
expenmental destruction of fetuses It has been 
noted by Hammond and many times expenenced 
in our laboratory (16) that in rabbits which had 
been subjected to operation, isolated placentae 
soon became detached from the wall and were 
expelled or later found in the utenne cavity dunng 
which time the signs of pregnancy diminished at 
irregular intervals after operation 

In the mouse the r 61 e of the placenta has been 
extensively studied (Newton, i, 12, 13) In this 
animal the placenta survives destruction of that 
part of the developmg ovum representing the 
future individual, and mice with retained pla- 
centae may, therefore, be used for companson 
with those in which the uten have been com- 
pletely evacuated m the course of pregnancy 
Such companson shows that several of the ma- 
ternal phenomena associated with pregnancy are 
determined by the presence of placentae Thus 
estrus is suppressed, though it follows immedi- 
ately upon total removal of the products of 
conception, body weight is maintained mstead of 
abruptly falling and full mammary development 
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'^ww ecc JM rt ujji AM«L MA jmt 

r%. Meoliy C, bodf nrr* (rec» da^crfca*- 

etpdn t^raairh mmocy tad poMpvtxra oskl Iob. 
Th« brazen bo« trriicala tin ther roaiml <rf 
(etn vtm tbt pbeenti, muiaad h\ tb« «um. 


ocom bute^ erf npid IctvcJalkio. Tbeotpobo 
t rad e fgo ta booy raorpun to that tbe nTapfarilt 
b repketd by t l%iuDent«a aUtrcRcre u doerfecd 
Id noraa] prefB*oc> br Gardoer Rtrvdb luu coO' 
finned tbw obaervitwcEi od tbe nt 
DaU freet tbe obtemt^ d other antmaW 
while not lo cotoplete funbb coofirmatiao that 
tbe praenc e d uriiif pkentie la tbe stem 
exerU a maited pbntoioftcal efeet eu tbe ma 
teml orgudfni. Onmer aad Croa ha w ac 
CDmplbbed tT^wib orf lodependent pbeeotal tbwe 
la tbe cat (or 3 weeia, darlag vhkh time tbe 
alems mtaioed InTtertropblecL In (be rat, 
Klein tboaed that copnieiilon of atxns and tbe 
madfication of tbe tagWl nD depended on tbe 
pkeenta vHboat tbepcoeoceorf tbe fetus. In tbe 
rat, also Sche CoIOp and Tboensan dnnoo- 
itrated that tbe life spao orf tbe placenta was not 
mariedly I flocooed oy tbe rmsuva l of embr^'oa 
and that tbe mammaiy gkodi cantloned de 
TlopmenL 


Lxpeamenu. 


Tbe folknslng e a peritoents deUoeat tbe dr 
cmnsUnccs erf fetoplacental dbsodatkn even 
more dlstincth because tbe alodr bas been car 
ried oat on a nneate ■ntmil In ahxhlbeanatomy 
of the gcnlul tract and tbe physiotogy of repro- 
docUon are dcoQar to human analomy and 
pbruology More paitjailail> ihb mooLcy 
^(acaca molatta) b^ menstrual c%'rle of 8 
da^a rather than the estrta cjxlc and tbe period 
of gcstatkfi coven ais i8-day months (i68 daja) 
thus abowing soch erenU as torgical p r u eedn i rc s 
and partnritlon t be separated b>' a wiffidcnt 


T«I T pregnancies of 1 1 Bwikeys, ID of akdi 

ITOioasl) had carried babies to term, woe b- 
chided tn these eiperimcnta. In ow cdoetr 
animals ontomarDy are mated for 48 bocn <hf 
fny tbe midej-de and »hen pregnancy b delei 
mmed, dav ij or tbe da> nearest tbe lyti dir 
of that part trnbr menstmal c>dc li comterf u 
tbe first day of tbe pregnancr From the* 
anlmak fetuses acre r e uan e d at different 
as early as tbe 70th da> artd as hie u tbe 157th 
day after cmccptioo. Ikta ccocernlof aB prrj 
nancies (elcvtai) In which the pherata »» tt 
taioed in the n teres after the reiDOTa] erf tlwlrte 
are pRsented in Table L In i erf tbe it jetj 
nandes the pfaernta separated from tbe nteifee 
wall d ring tbe operati^ and compiete twa- 
tioD of tbe Dterus became oecmaiT 
For Biccesa In tbe pcoccdurc of tc mwla g iht 
fetns bat kaTiog tbe pheenta b phee oee poke 
it appamtl) Importi t art meat be tala set 
to Ctrl the of the placenta. The epentim 
can be deacifbed droply A mldhDeabdainlaalb> 
dskm b inade hrge ewaegh to penmt deBmy ef 
the otereS} foUoiHsg which pajpatbi of Ibt 
organ (Qnoaei tbe posrlkii orf the WSanA fa ) 
pbeata- A foeroDSBlerlaeladiienb Bade be- 
tween tbe two placental lohea. Tbe fetus b thro 
lifted frtan the uteres, and tbe cord doabrfrBpted 
and cut. The pbrnul rod erf the cord bdrqperf 
boci Into the amniolic carlty and the uterar 
tediiaQ dosed with a smgle nhpenlorcal. cob* 
tinnoQt mture erf catgnt. Pelays In proerdstt 
most be avoided becauar fanHIing erf the ntena 
and section of the utenne musoiiature aoKi 
oterine cootraction ahich, la the earljer moatis 
of gestation mnmta the pfacental posHioa 
In Flgare i the erents modlfvEDf the gr o^ 
curie for namker C are nrrfed and the ttoe 
co r n e d is Indicated by months. In thb sninml 1 
male fetus aeighlng 50 gtsms was rnnored « 
tbe 70th day « pregnancy fofkm fng which tie 
pbernta rrenained In tbe uteres fw So da v (te 
tbe 15 »t dav tbe placenta aasspontaoecmJyci 
pdlcX Thb was J7 dari before tbe esthnatre 
day orf d^Tiy but only 7 da' earDcr ihta the 
dme of delK-err of a oottnal baby In the pitcetErt 
gesUliOGof IhttaiiicttaL I miiJtJrarwaanhnsJ 
earh dchrm b not mrasuaL The <fr^ » 
weight at lime of operatwo was from 745® • 

7 SJ5 grams and most erf thb dccresse was ac 
nmnled for by the weight of tbe fetus sad th* 

bs* of blood with arcmfaticflniL lathbanar^ 

as In moat, there was also a further Vms erf wtafU 
during the ensalnf week doe t Jebrdrstloa. 
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iBocfa Im thu tbe imaJ t dzufc before c od 


ailtr ilcUvtry ol a oocmal tlffd labr 
On the abtdMa two periods of nttioal UeedliiK 
are shown. The fint occorred ai dsTi alter the 


day q 1 cnoctplion, rWb* a cyde fc^th of jj 
dayi. The coaxpUcncydieUiSchUykieicer than 


the nniertlle cycles and the hteediog after a»- 
ceprioo has ben called tha placental il^ (9) 
A short bleediof b eady Ajwfl foDtiwed the aepa 
ntioa of the placenta. Wth the exception 0/ 
taooLey A all tbe other animals a looser 


Id e e cllm the factoo nWmately conctmed h 
the dratloo of prcR na acy and ooset of hbw h 
was nrm a an r to check the dhpenaaUBty tf tie 
corpus latenm of gcstatloo a^ tbe ondei h 
this new sltnatkn of fetal ahanca. In Ttea 
and In the normally prernant roonLeT (a) da 
cm p u s hteoia b apparent^ e«estlal CoS’ to tk 
Imputation and early deraopont of the enzB, 
while In rats and mice the ovaries art iwi m fy 
throoshoQt sestattou In onr experfants tk 


Period of bleedmf at tlm Ume of pkcental de- 
In^ with a Dornal lochbl dbcbsire. 
te main points of the analyila of the 


ovary coatalnhis tbe corpos hteiia of 
was rem o ved at the time the fetas wu tnj 


The main points of the anslyils ti the growth 
corre for mookey C are for tM moat part trac 
{ tbe carves for all tbe anhnals which an as- 


to the pfecoaDcies J and K, and both cn aria arn 
removed in pnwnsnctes D and £. 


semhled In nfoxe 1 In this chart the brokoi 
Une represents tbe wdfht enrves daring tbe 


after r em oval of the fetns and before expahkn of 
the placenta. Tbe latticed cednam bvlkatea 


span of dme between the rsTth day and iSi^ 
cky after ooDceptlon. WHhin these Ibnlti all tto 
vlahfe babla of onr cohny have been bom. The 
Erst six re emd t show the resmnptloo of wdsfat 


nin after re cu v er y from kparot^A Uonki^ 
0 and E were operated opon so Ute In (Otatk^ 
the 157th and 1 toth days, that ante p art um sreight 
lost was prohahty fmpoaibf before l e on ew 


removed in pre^svides D and £. 

In Table 1 the data ciawnnhn prcy na acy snf 
operation for the 11 ptefoanclcs are tarrifnl 
and so arranged that tbe epented ipm 

earliest in gmtatkn appears Erst. It feOnt b 
g en era l that the fetus and pfaemta tonTaw la 
■lat as tbe fetuses are allowed kngn resUmee a 
■hr* 

A cenrelatcd Investigation by one of as (t; 
iS) his yielded forlher evldeoCT of s imtatod 
faamtns of pregnancy for it wu tomd that Ik 
‘phyilolojleal hydroortter of pregnancy" oa 
be oemowtrated by latAvenoes niniifiy to 


lo« wu prohahfy tmpo«d before l e on ety tram 
laparotoDiy mar be the reason lor tbe 

shaUar rcartko of mooLey L It viO be seen that 


pei^ and tm to appear dtm r tm onl cl tk 
letna wbm tbe plaeenla romised fa btr* and 
fonctiosah 

In a second parallel lavestisatlai (3) asm* 
cf ttrioe of the animals partkipathyg In the qpcri- 
meott reported here lodkatra that thelnoeased 
excretion cf es tr opo is and androgens th irwtf r 
liUc of pregnancT were crctimieri timsigbcottk 
rirn^ of pkcental retentiocL FoOorring apohto 
of the placenta alone the estrccens immemaldT 
decTtased to noopregnant levefi, whD* the kfp 
coDcentiaUaei of androgens per sh ted lor s Booth 
postpartum as was the after normal [v 
tsrition. 


sHth one excepcioa (pregtuuscy K) tbe brakes 
line of ^cental retesttoi extods into the noe 
which mdicatei as appropriate time for tbe 
Urth of a bring baby 


Tbe leigth of »lnw the placenta remained hi 
tiler* wu In dbect ratio to the length of tfanc 


b e t wegn fetta rmnoral and irsthrutrd partodtkn. 
Thai the pl^rmti wu retained So days and 90 
days in Irv^ncr* In which tbe fetia wu reoovrd 


tlw 70th and 75rd dap cf pi e gii aoty and whra 
tie £rtu wu fe^fcd ob the i J7th day cf preg 
nancy it wu ex peOed 15 dart btn 
In monkey R the pkcental lobe tying on the 


anterior aterine wall wu art Loio inadvertentk 
uuL ahhoQgh complete sepantlan wu avoided. 


hoQgh complete sepantlan wu avoided, 
mfw that a rrtnplaceatal brtnatiwna 
which accormted for the latemptlao of 
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Wben the mnUBcal cord ts art and the fctM 
THDored the active drabltoi of blood tLy^h 
the pkcenla fa abccptly stopped. Itfawnwi^ 
that inch a proceihiTe, particaiarfy s ben 
necevaxy first to cot throogfa the ntoine 
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distention m late pregnancy On the other hand, 
apparently lactation did not alwaj^ follow ex- 
pulsion of the placenta This point could not be 
demonstrated with the clantj to be hoped for be- 
cause the influence of suckling y oung was absent 
and because some secretion is continuously pres- 
ent m certain animals when the} are bred year 
after } ear Certain it is that simple removal of 
the fetus does not bnng about lactation even when 
the procedure is earned out in the last month of 
pregnanes The fetal surface of the placenta 
which has been depnved of the fetus is pale and 
atrophic 

snmiAR\ 

Fetuses have been removed from ii rhesus 
monkeys and the placentae left attached to the 
utenne w’all, and functional The placenta re- 
mamed in the uterus for the normal duration of 
pregnancy (defined as a time compatible with the 
expectation of a viable baby) Onset of labor and 
d^ver} of the placenta were normal The pla- 
centa was spontaneously expelled after remain- 
mg in the uterus as long as 3 months in the ab- 
scence of the fetus 

Dunng the tune of placental retenbon the 
animal remamed physiologically pregnant as 
illustrated by the several lines of evidence here 
presented The most striking of these was the 
fact that the growth curve, after a temporary 
break due to removal of the weight of fetus and 
deh>drabon of operative interference, showed a 
progressive increase in weight which paralleled 
the weight-increment value m the first half of 
pregnancy' The usual postpartum weight loss 
followed delivery of the placenta 

The animals continued pregnant in appearance 
because of the intensification of the sex skin color, 
the conbnued presence of the generahzed edema, 
and characteristic physical inactivity 

The length of placental retention was in direct 
rabo to the length of time between fetus re- 
moval and estimated end of pregnancy 

The tunely onset of labor in these animals was 
shown to be mdependent not only of the im- 
mediate presence of the fetus, but also of the cor- 
pus luteum of gestabon and the presence of both 
Ovanes 


Lactation which usually follows emptying of 
the uterus was held in check as long as the pla- 
centa was present, but did not always follow de- 
livery of the placenta 

Two correlated investigations furnished further 
evidence of physiological pregnancy in these 
animals Fu^t (18), the hydroureter commonly 
found in late pregnancy was seen to persist until 
expulsion of the placenta, when it decreased 
abruptly Second (3), unne assays made dur- 
ing the 3 penods into which this study is divided — 
normal pregnancy, placental retention, and the 
postpartum period — indicated that the increased 
excretion of estrogens and androgens character- 
istic of pregnancy were conbnued throughout the 
time of placental retention after which the usual 
postpartum drop of the estrogens to nonpregnant 
levels occurred The androgens, as was found 
to be the case m the normal animal, decreased 
af ter the post partum mon th of adrenal adju s tmen t 

RErERENCES 

I Brooksbi, J B , and Newton, W H J Physiol , 
1938, 92 136 

3 CouRRiER, R., and Gros, G C rend Soc biol , 1936, 
121 1317 

3 Doreman, R I , and van Wagenen, G Surg Gyn 

Ob5t,i94i,73 345 

4 Frank, R T The rctnale Sex Hormone Springfield, 

Illmois Charles C Thomas, 1929 
3 Gardner, W U Am J Anat , 1936, 39 459 

6 Halban, j Arch Gyn , Ber) , 1903, 75 333 

7 Haiujond, 3 J Agr Sc , 1914, 6 263 

8 Idem Proc R Soc , Lend , 1917, 89 ser B 334 

9 Hartuan, C G Contnb Embryol (No 134) 

Carnegie Inst , 1932, 13 i 

10 Rirsch, R E Am. J Physiol , 1938, 122 86 

11 Klein, M C rend Soc bio! , 1938, 127 1298 

12 Newton, W H J Physiol , Lond , 1933, 84 196 

13 Newton, W H , and Errs, E J Anat Rec , 1938, 

72 333 

14 Selye, H , CoLLip, J B , and Thomson, D L En- 

docrinology, 1933, 19 151 

15 Streeter, G Contrib Embryol , 1930, i 44 

16 VAN Wacenfji, G , and Catcupole, H R. Un- 

published observations 

17 VAN Wagenen, G , and Jenkins, R H J Urol , 

1039, 42 1010 

18 Ibid , 1943, 49 228 

19 VAN Wagenen, G , and Newton, VV H Am J 

Physiol , 1940, 129 485 

20 Ware, H. H , and Main, R J Am. J Ohst, 1934, 

27 756 

21 Weyueersch, a Ann Soc. sc m6d natur , Bruxelles, 

1912, 70 104 



PV OGENIC SEPSIS 
A Survey oT 255 Ca$c» 

HAROLD VEUHOF \! CU, FA.CS uul ^RTHUR IL AUFSRS ^U) F 
Nn» l«rk, Nc« 1 ork. 


I N tQU uu}yiU wu trade <d 150 caan ot 
•eptioeoik tbe to pyogenic lacterii. Ita 
ixirpoae wu to eOert data which would aid 
m cadier dbcrwwh sod which would fO|xc«t 
thenpeirtic piocuam that adgfat bnag about a 
redoctfoQ I0 mortality The itod^ revaled that 
too muth nnphasb waa placed oq blood cultara 
and too little upon dmIcaJeritena, It altoftofated 
out vuiom emefttoaable aapecta ot aoree ntbrr 
gcnerallT beu bcUda. In todhlan evideocr waa 
adranced t show that aur^rati -e phlebltlt of a 
nbatantial VTin waa a not tmeommou caote f 
pyogenic arpvb. Fnrthennoit the Won waa be 
quentl\ abutted In aocnalbte reoooa inmia, and 
Its aurfdcal mdkatioo, aben feasible waa ad* 
roatei 

Pyogeoe aepM appetja to hare tewhad no 
extendra alteatlon In the Inlenwohif >eara, and 
htemt 1 ibe cufa^ (ada> appean to be based 
chMy oc the fcnlU obtaii^ by cbemoibenpy 
Althcn^ this ereat ad tnee ts tbe treabaeoi ol 
aept l cenua, wfajeh hu redoerd ibe death nie 
anpiedably now ovwrabadowa other conildeTB 
tVona, tbe mortalitv b atm high. Hence it b 
ImpcTTtant t team « hat ad^wncea can be made lo 
other dlrectiona. A pa rtkalax reaaoa for re-erahaa 
ling the iobject at the preaeot lime b that aeptl- 
remta b the moat Important oofflpbcalioa of 
Infected war wounds, opeebOy of tbe extrcmitJei. 
In order t relate the tvaslu ol dwmotberat^ ( 
the problms u well as (0 compare tbe raobiem of 
pyogenic aepab lodav with that of a decade ago 
Ite CBsea aj. ^(U Sloal Hoapltal tlnce lou aie 
analyird brrela and are conpared wun tbe 
orhcmal aenea. 

By pyogenk aep t ice mb or aepab b meant a 
cHnkaDy reoofnlahla acptk state In which an 
arfanbtn (woaDy OTogeJe) can be coltuied from 
the blood stream. ^ 1 * recorda from January 
19J4, to December jr dainiocd. AH 

tsM with poaltbe btood culture were wutinbed 
and S55 aatisfactoTfly doonoenled cases were 
fotujd, I all, a coDectloo of pus or a phlfgmoo- 
OQS Infectian was found la one or more ibauea cf 

Fm lemcv uA tS« DuwUMt at Ubon 

*5n»». TW Mt S**«i U-pUl "Ww t«rt 

Sv( crMc cbt o*. ff aie 


the body The orlglna] aoppuratJve foens ntaiJh 
nudeetd riinkal aardfe^tkea but In a Sr* 
instances It was found oolv at poatoortna eram- 
Inatioo. 

On the basb of tbe foregobw dehmtVs «f 
pjrfctjk aepab, there acre c im ided ooei cf 
tiamkut barteriemb wftbost ahaccss formbu 
nccniibg daring jeurtourinarv Weclkni « W 
knriog surykal procedures 00 the arlnair tract, 
and cases ^ chokngltb” and of aterlu 0 * 
Inlancj) Pharyufeal Infections shh [wahnr 
blood cuUmca acre cxdoded «nlf*« there tu 
puruknt csQnaka m the pbarpir, b tlw td^atnl 
cervka] nodes, or In a more obtant (meuitatJc) 
focua. Tmni^ bactmoiiia* were not lacJacH 
creo b the prtscact cl a snrpurathc 

foQja. SupjwirilKe pyieptkhftb b dartcterbH 
bv the CTuikal picture of seplkr mfa Int, lee 
uaUomdty aQ esaes of UJeetkn draining hb Ut 
portal rvstm ha t been exdaded imlrsaaltreded 
by poahh e Hood cnltuTe Dbeasea In wUA oco- 
m-ogesk bacterkmla exbta, (uch as nbantt 
eactnial eodocardftla, tjphoid fever and pera- 
moe w emb (wilboot pos kraailon) were ih* 
omitted. 

Wore ihan ooe poalthT blood nJltut 
tabed in moat of the eases b iha teoes. TW 
absence of a aohaequent poaftlvc blood ewhart la 
tbe balance of tbe cases was bsuiBt doe t lb 
rapid effect of adequate therapy The 
thi* laller amall group ail presented Ibe cC nr^ 
muUestatloni of aeTUwemla. Thus Ibe baenc^ 
■AtiUnnat padthc cnhurci did not mcM 
there bad edited a tranaknt bacterkmla wuhsat 
ctinlral dgnlEcance. , 

In tbe atndr of tbe records foe cases of p} “g”* 
aepali (with pcaflJ e blood cuHcres) ta ws w 
dmkal tepdetmis with ftegslivT Uood enttpre* 
were also In estlgatcd A few cases were 
but often the oegathT findings were 
ou too few blood adturei or 00 ln*” 3 p 
amounts of blood obtained for culture. It^ 
eases ha t been exdoded bees u s e they ^ 
few la number few analj-sis, and Ibelr 
b thla study would not ba e fnihwnced fa am 
DMlerbl wsT tbe statbtksl data whkh H I 
aet fcwth. 



-r 0^ InodoiW 


pyogenic sepsis 


545 


abscesses, car 
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cases 

55 

49 

35 

24 
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pa cent 
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■Undetenn®*^ 
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1954 

»eilo 

percent 

19 
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24 
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per cent 
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Cases 


laadence 

percent 
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47 
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46 

55 

32 
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-MorrALmr d< uxatios to tite 
or rmui 
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InddcDn — pcrctnL 
iBckkftc* Qx»crkt pacot 
MorUlt^ — prr cert 

aH« trk» - p«J CtTit 


, ^'ESir 


TABIX ItLATlOS Or TTTZ OT O^CVXni 
TO TTTr or ixnoT 


Otlti*, rtc 


toddcacc ol chOk, Dot oolj bi tbe entln aaks but 
abo b tbe bdividml gnnpi, rum pvmUd to tbe 
i934*eTks. Tbe Kmevhat IcmritiortKlItTof tbe 
pcoent serlet (TaUe U) h to be rrt:inka n tbe 
feoertl krw c i e tl mortiJItj In thk eerfei u crioV' 
pared with tbe eaiberooe. (1^ ptramt morubiv 
rate U 54.5^ u contparrd v!tb tbe prrvtous one 
) 

The otxly marked dlferertcci between tbe two 
aenes In Table UI tbe Inoeised locideDce of 
ftiHU la tbe rtrf i rwU gToup aod In otsn 

of ptTATd arute Tefttalh e eoacKrarditii. 

TABLE \ — BVCTEEIK CAUBDfO fEJ>SU A1»D 
TSEQL DtClDEKCr 


SJ 


Stip^ytececcei w 
B 4 QlhB rrioCae 
AoaffoUc ilJiptieecrui 
Atacmo, caiboda, nSiftii 4* 

Stapk} kraen aeran tS 

Sbrp to cocCTs henoj j i fcf 0 

Au 0 «t 4 c fU^tixncm 
Stnptomns lalnKtytlw 

Soiptmcm panalss aad 


rwe'HTiTaEiia, w^ ^w iatbr 
ulLntli 

Stae^kiccccM Au tut 
S tj r ytixM CCW beedtrtiras 
S u i p tocacm ajuj 

rsBtfipmtA 

StTTptoracn* beactjrtlcw 
Stap^Ttencm aarw 


j»MB 

Pneenoeoccu* XX 
nXXI 
nxxni 


P tiim e u ccM tout 
AaaeroUe Ureptncecrw* 
Rjrffhr. FnnltkcislcT 
S O rp toct TJ tnVwMhuc™ 
SupbTiccecm tSni 

BaciHiw rm(na 
Boofliw pfocTOfo* 
Stnptocoeem* ead tafAjlncoc 

cw 

Satrwrik atTUyciJ 
SorjitBfoccm fw^rmln* too 
■Optijloneoa 
Potbra-rM 


\aatTtUc ilTTptocrnwt 


B^TWm I 

LaiirocDcrai 

lUiriniM ce 4 tod ento u crc 

t>m tad fall btwMrr 

BadPw cob 
Buffloi Friefiandtr 
H ipbrlucuccui n 
AaacnUc ttiT*'' 

Frk 

Btofle* cib 


f«o-fraWe /0 

cent of tbe caaea had typloJ leptlc 
peratnitcnrTea. I thepnMentjroop-^pw®" 
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TADL£ XI — KATTIE OF LEWOX DC Vlllcn 
COUFUCAmO ACCTE EXDOCAtDITM OC 
CniCD 


TABLE VIL-BACIIEJA Df tlTTKZMH. *TTB 

r*o\iD riTLEBms— ETcuJDnrc umu 

8 CCU 1 


OOtK. rtt 

\l>'cn«cv cirtittocW. criloklh 
OittamijTkut, iDj^wtn knkrtdi 

Lkc« tLncra 
rwuil t um t 
Tra«aauc pUrtittk 
Codrtenntnfd 



bul» for imkicg a protixMli. Thk comapanda 
to tbe CQochalaD ahkh ini rcacbett in the fint 
ktW. 

llmiciUy i» nialim i» tft (Ta6/e Y) Appitol' 
matrfr so per cent oC the patfeu acre to lir fint 
two dccidee of Hie. ThitpanHcla tbe 1954 •ertot. 
nonTNTr a ctxnpariioa ol tbe two aerfea remb a 
nuxied mtoctloD to the mortaUfj' In the finl 
decxde and an appreciable tocreaje between tbt 
aj^ of 10 arul (9 ^xart. Sbee there U a bM 
pei cwi tay o( okaea of t t reptoo xe fe aepab to im 
fim decade, tbe tow e r e d looeulity may he refer 
able to effecltoe cheBotbetapr (nft>'ntoe per 
cent of tbe caaea to tbe fint Jeade wm doe to 
tbe StrrotococcQi ha»brdcna wh/le for tbe entire 
•flies tha arcanbffl aceoAinted foe ocIa ) 

Aa^* Tbe eoaiysfi ot tbe caace 

encmoteied to tbe first aeries m-eakd that tbe 
dhica] (baftwab of acute entocardRisdeTekiptor 
dnlng sq^ was freqaeoti) ciiuueuua cod tbe 
CDochcstoo was reached that tbe mere asmnptloo 
of the exbteoce of radocardhli sbould oot toter 
fere wHh fcastbie altempts at endicattoa of tbe 
p nrm r) or feediog focus. 

Ana^wb of tbe cases to tbe pr es ent series sub- 
ftantiates tbe views wUeb were tbeu exprewd. 
There were 14 cases cmpUcaled br acute endo- 
cardJtis which were proved by poatmortem exam 
biatiofu Tbe presence of acute endocardjtb was 
■njpecled dnucaOy m only 7 of tbe 4 cases. 
iDored, to > of tbe cases, dirdcal notes were raaik 
witbto a4 hours of death, stattoi: that endocardltb 
was twt present. 

In 7 cases acute eodocardkb was safpected 
dmfcaily because of the p resence of cardMC antr 
mnrs, petechfae or both. Three of tbeM 7 ***• 
/-arm* to postmortem cxamtoatico and as endo- 
carditis was not dbdoaed to anr Thus, tbe 
i-ltnlr*! disxnoab of acute eodocarditb was tocor 
rect to atfcast ooc-haH of the cues to which ft 
was and tbe kstoo was only anpected to 

50 per cent of tbe cases to which autop^ prosed 
Its presence 


Start>l u cec f asnwt 
Su^oetem brmojrtfcua 
Booihi rriedkraVr 
BjoOta ctl] 

SUTTWococca* anhnact} tkas. 
Aaamtac itnptocDircDa 
Faffrm'ucna 
Stipk> locucm* allMt 
Oucr tryudwa 

Total 



•» U 


Allhoort acute endocardlua b Ibou^ hr 
tnanv t be cotrafled upse a prevlouilr msnwd 
eaba an antecedent val rub rieskn wu (ouad a 
odIv 4 of tbe 1 4 certified cases. Pcricardltb ns 
abo present to 4 cases and ojoaCy was (f« t the 
roy^uie of a mrocardbl bscess. T Twal pe- 
techii were present to d of the cases CDarpCciCfd 
^ acute cndccanUtb, and other sUn iesiort b ). 
C^hOb were pitsentto 9 (Tahir III)aBid theqvlres 
was entujed to 5. 

Tbe orpjiba* caujuf acute BKVxardkb were 
chiefly the Streptoceents bnnof)lIeus— t cm b 
piTsecit»(Tiea, 6 to pytserirs— aadtheSUphib- 
cxcras aureus— 4 to pnsat teries, 6 to 1954 KW 
— octurricic with ecfoal Ireqoency Thm ns 1 
case to aca aeries aosrd by tbe rtreptocoerusud 
itspbvteececuj s to the presenl ■rries and 1 b 
J 0 J 4 serifs caused by the pneumoeocTta t esci 

to the present series Caused oy the BaefUas prrt CSV 

and BadBus pesHs cavar \ study of tbe umher 
of cobobt to the btood stream revtab that fes 
colooles were p ceaent to about one-half cf d* 
cases. Of the 14 cases to tach of the present inf 
9A4 seriet, we found iesi than i 5 cnkniei to f 
caacsofpresentandecajesof :9U*ntos joto 75 
colonies to 5 cases of tbe pr esent series and there 

weirton roeiatJe colonies to 5 caves offset of the 

present and tbe 1934 rerics. Thb fact neyilesa 
rather sr^h held vi« that the presenre of afW 
ervVicaTd tb may be poctuktrd on the baib cf • 
piugresirfve increase to tbe num la r nf colaiies to 
the blood. There appears to be rw ate the 
lelatko between the trpe o! the orifinal lrt« 
and the occurrence cf acute eodccardflb (Tatlr 
M) , 

AcmU /iWttb to 934 

that many caws reptlcemk are due l the 
pcesen a of a sappuralivc phkUUa to a larT 
caEber vein ettoj as a frevfirj focus, ft wts 
aryued that the conect Uwapeutie appreiach ts 

tha type of iesfcm was the creiaion of the 

rein wbenfeasTbJe Fnrt L e n nore tolheprewnc* 
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TABLE vni —THE ORGANISMS IN CASES MHTH 
MULTIPLE LUNG ABSCESSES 


\o No cases 
eases ig34 senes 

Staph) lococcus aureus 27 20 

Streptococcus hcmol) licus 2 9 

iVnacrobic streptococcus 2 3 

Pneumococcus III i 

Staph) lococcus and streptococcus t 

Cor)-nebactcnum -rerosis 1 

Staph) lococcus albus 1 i 

Other organisms r S 

Total 36 41 


of e\idence of a phlebitis of an accessible vein, 
there is no rationale in waiting for a positive blood 
culture We behe\ed that the suppuratue proc- 
ess should be drained and the vein beanng the 
phlebitic area excised This method of surgical 
therapv appears to have prevented the develop- 
ment of septicemia in a number of cases in our 
evpenence Excluding intracranial lesions— later- 
al sinus phlebitis and osteom3elitis of the cranial 
bones— there were 39 cases of phlebitis proved b) 
operation or postmortem examination The v eins 
involved were of the extremities, ii, portal 
svatem, 9, cervical, 6, renal, 4, cav'cmous sinus, 4, 
pulmonarj’, 2, and i each inferior vena cav’a, 
umbilical and prostatic 

The bactena which were found in these cases 
with demonstrable phlebitis ate showm in Table 
XII Aside from a reversal in the ratio between 
the Streptococcus hemolj ticus and the Staph> lo- 
coccus aureus, thej parallel the 1934 findings As 
already indicated, the reduction in number of 
cases due to the Streptococcus hemoly ticus mav 
be due to the use of chemotherapv 

From the number of colonies found m blood 
cultures in cases with proved suppurativ’e phlebi- 
tis, It IS established that phlebitis may occur w ith- 
out massive blood stream invasion In the present 
senes of 39 cases and the 33 cases in the 1934 
senes, i to 15 colonies were found in 12 of the 
present and ii of the 1934 series, 16 to 100 
colonies in 6 of the present senes, loi to 500 in 5 
present, 9 of the 1934 senes, and innumer- 
able colonies m 2 of the present senes Data not 
available in 14 of the present and 13 of the 1934 
senes 

Chills occurred in 65 per cent of cases with 
proved phlebitis (Table III) They were present 
m a smaller percentage (so‘%') of cases of lateral 

sinus phlebitis 

A surgical attempt to remove the involved vein 
was made in 13 cases Four of these patients 
survived Their recovery can be asenbed to the 
operative procedure Tlie results undoubtedly 


TABLE M\ —MORTALITY IN RELATION TO NUM- 
BER OF PERIPHERAL METASTATIC FOCI 



Xo 

Mortality 

1934 scries 

No Mortality 


cases 

per cent 

cases 

per cent 

One focus 

28 

46 

31 

61 

Two foci 

7 

71 

16 

75 

Three foa 

9 

44 

9 

77 

Tour or more foci 

8 

37 

8 

25 


would have been better if operations for eradica- 
tion of the phlebitic focus had been performed 
before the clinical picture of sepsis was fully 
established 

Peripheral melaslalic foci Metastatic foci oc- 
curring dunng the course of septicemia may be 
found in anv region which is fed by the blood 
stream Internally the common seats for embolic 
abscesses were the lungs, kidneys, and spleen 
Penpheral lesions usually manifested themselves 
as joint infections, subcutaneous or muscle ab- 
scesses, and skin foci 

As w'as previously' noted, the mortality was 
slightly lower in patients with, than in those with- 
out, penpheral metastatic foci (48% as compared 
witli 56%) It also appears that the mortality is 
in inverse proportion to the number of such foci 
(Table XIV) In this senes 52 patients (20%) 
presented penpheral foci, only some of which w'ere 
suppurativ'e This contrasts with the earlier 
senes in which 43 per cent of the patients devel- 
oped penpheral foci, and probably is ascnbable to 
chemotherapv Only' 14 per cent of the patients 
receiving chemotherapy' developed peripheral foci 
whereas 25 per cent of patients not treated by 
chemotherapy had superficial embohe lesions 

It appears to be generally held that the staph- 
V lococcus, as compared with the streptococcus, 
IS a much more frequent causative organism in 
metastatic foci That this impression is not cor- 
rect is shown in both series of cases Streptococcus 
hemolj'ticus, 26 cases in present, 30 in 1934 senes. 
Staphylococcus aureus, 22 cases in this, 25 in 1934 
senes, other organisms, 4 in this and 9 in 1934 
senes Indeed, the streptococcus was found some- 
what more frequently in both senes as shoivn In 
contradistinction, the staphylococcus predomi- 
nates as the organism in cases with metastatic 
pulmonary abscesses (XIII) 

Multiple pulmonary abscesses In 36 cases in 
this senes mulbple pulmonary abscesses were 
found at autopsy There were also 2 instances in 
which multiple abscesses of the lung were diag- 
nosed roentgenologically and the patients re- 
covered The inadence of pulmonary abscesses m 
this senes is half of that of the first senes 

It is interestmg to note that 33 per cent of the 
36 cases had less than 25 colonies in the blood 
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TABLE T\ — CASES lECEIVlNO CTOIOTHEBArV 



itma (xi cues In present series, 7 In 19)4 serin 
15 to 100 oAanies to 6 of pment mud 4 U 19U 
series over 100 colonies In ri ol present simI 14 3 
iQjAseries. Tba nomber of colooles wunosUted 
in 6 o^ the present mod 17 of ilie igj4 series.) As 
fau been previooilj* mentioDed 75 per cent mere 
nosed tbe StipbriocDcciis moreos ^mt^ 
\in) In mddhlan to tlie cases of coohiple hiog 
absfflM^s, there mere S cases of soLtar^ Iude 
abscess occorriog do/lns tbe coarse of tbe sepsis. 
Yfoltfple pafanraaiy abscesses ocarrrlof durW 
the ccauK of sepsis are not amenable to saifku 
tberapv Eoibcuie abs cesses hare a teadeoev t 
perforate into tbe pleuril cavity and this re»"«pP- 
catloQ nmst be watched for and treated ssifioulr 
Of special im p ort b tbe fact that tbe ^taiy 
metastatic buf abKca b amenable to coiseiy 
Tbe fate of tbe S cues ia this arries b of coodder 
able Interest. Foor perforated into tbe pleml 
aritr fating empyema. lo j vbiefa mere 
draloed, tbe patients recmTred. Dcabafc wu 
alto Instituted lo the 4th ease bat tbe patknt 
toernmbed to septkxaila. In 1 nan, a dlagooib 
of hmg abaons ns dednitety made on x ray 
eridence of an bifltration mdiicb In later films 
showed an area of rarefaction aod a fiuid lr\'eL 
One of these absccsKs sobsided spoctanecni] and 
tbe patient wu dbcbaifed u cored. The other 
patient wu Dot operated upoo and died of 
leptixmia. In tbe 7th case, a chQd fjnwnlhs, 
tbe X ray film ns charactnistk of polmosan 
•hfii-n Socoe time later a tenskn poeomotbaru 
appeared on tbe side witboot tbe devefop- 


TABIX ^Vl. — EEEODCtAOE OT \ AUOCt C«OCT* 
TBEATID WITB CHEatOTHEEAFT 


Otttk, wme^trTta tu 
Abscosa^rartoodM, refit 
OtmoTiStk, pjnmad 
trtk/al* 
f u s tof trathr 
PanoMslriaaM* 
C tuiu ratBaiy 
Utv sod caD tfr d drr 


TABLE TtTL— ETTECT OF «0lfOdIA»tM ts 
\ Vtroci EEPIICMUJ 

<‘ 1 -^ £. !»«. tn? 

StrryaMCnn hnsclyttam F> 4 Ij 


■mmm dC 

A naq e tfc Oiratocciccss 
B s ciTV a Fritdjarader 
B a rifira pnarsi 
St^t^emrms lam smd par 

tnrptntoamsaaB m at jtk ui 
Sopejlomrss nmM aod rn 


raent of an eaf ^ 'c nm . FaDowlnx tbe abwrptioo 
of tbe air frocs tbe {neumotbonx, aod tw rr> 
tipansii* of Ibe lung tbe nvlty mas r» kwiri 
rUblc. In tbe Stb case a solitary hmf alacna, 
onscspectfd cUninlly wu found at postnodera 
examination 

It la infmsting to note tbat in i of tbe caws cf 
soUlarr bing absem with perfaatkn and tm ^ yr 
ma, ttw pulmonary s)xiiptotBS mere tbe 
manifestation of seplkessla. FoQombx dnhxge 
of tbennpj'eQs, tbe septic pklnrecEDoaneds^ 
o a mo pu i perlfJwnl metutstlc fod appeared. It 
wu nltloiately <fis cine e il tbat tbe orrrinal fcett 
for tbe blood stream Infertioe was a poMftis ef 
the blml liinis. Operatko cn tbe ions Rsnlttd 
b care. 

Tbe ctoestion u to wbetber tbe hings irt u 
filters for Ibe ornalsms b tbe blood ttream esa- 
oot be anrsered oy tbe study of oor (asci. Analj 
sis of tbe cases mitb moltiple Kang at ftxwt , 
perlpfaeral metastatic fod, and aorte endocuirii 
appemra to be of Utile Tabe Of j6 patients miti 
palmcDarv Infons and 14 pmlJnts with ante 
rndonrdjtis, only 4 bad a pstboloRin] Icsiv st 
hotb iitei. Of tbe patients wUn po lmo mary 

a hsorreesj aD bn 1 9 hs d other In tereaJ Of perlpbcol 

mctuUUc (od. 

Tbe prepooderance of the StapbJoco^ 
aiirw i m as tbc caoBtive orginisni b mnhJ^ 
Inkns is apparetJllr tbc only factor mho ^ 
aid b explatnlng tie p m e ti ce of nmltfpie pa 
mcmaiy ioA b wme casn and tidr abwnct to 
others. InjJpstientxwfthStspfcylcgocais sgmtf 
repels b w&tn tbe hmgs were nambed atanttp- 
ST multiple pohnonary abscesses were f«nd j 7 
timesOtfe) In i7postmartonaamb^o«« 
StreptococcBS bemojytiaa <**•? 
s c e—s cf tbe Umfs were found ocJv twin 
On tb: other ha^. both organisms wrre Koto 
with shnost ti» same freqwmcy I cases wm 
perlpi^ metastatic fod and Bcwte eodocantlM. 
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TABLE X\TII —EFFECT OF SELFAPYRIDrNE IN 


VARIOUS 

SEPTICEMIAS 

No 

Mortality 

Orgimsm 

cues Deaths 

per cent 

Staphylococcus aureus 

9 4 

44 

Streptococcus hemolyticus 

I I 

100 

Baallus Fnedlaender 
Pneumococcus I 

I I 

I 0 

100 

Pneumococcus 11 

2 2 

100 

Pneumococcus III 

I I 

100 

Total 

15 9 

60 


TABLE XX —MORTALITY IN CASES TREATED 
BY COMBINATIONS OF VARIOUS SULFONAMIDES 


Organism 

No 

cates 

Deaths 

Mortal! t> 
per cent 

Staphylococcus aureus 

12 

4 

33 

Streptococcus hemolyticus 

5 

2 

40 

Streptococcus anhemolyticus 

2 

I 

SO 

Enterococcus 

I 

I 

100 

BaciUus coh and enterococcus 

I 

I 

100 

Banllus fragihs 

I 

I 

100 

Total 

22 

10 

45 


The contrasting behavior of the streptococcus 
and the staphylococcus m the lungs may be refer- 
able to a difference in predilection or in tissue im- 
munity or may be on a mechanical basis Con- 
cerning the latter, it is conceivable that the clumps 
in the blood stream denved from the feedmg focus 
(vein) may be substantially larger in staphylo- 
coccic than in streptococcic infections and thus 
are more easily arrested in the lungs 
The rdle of chemotherapy One hundred pa- 
tients in this senes received chemotherapy in 
doses considered adequate by present day stand- 
ards A number of others received doses too small 
to be regarded as treated with the sulfonamides 
Chemotherapy was started in 1937 Table XV 
shows the percentage of patients receiving chemo- 
therapy in each year From 25 per cent in 1937, 
it reached 100 per cent in 1942 
Sulfanilamide was the drug most commonly 
used— 51 cases Sulfapyndme was a dmi nistered 
in 15 patients and sulfathiazole m 12 Various 
combinations of the sulfonamides were employed 
in the 22 remaimng cases as follows sulfanila- 
mide plus sulfapyndine, 5 cases, sulfathiazole plus 
sulfanilannde, 5 cases, sulfathiazole plus sulfa- 
diazene, 3 cases, sulfatiuazole plus sulfapyndme, 
2 cases, sulfadiazene, 2 cases, sulfamlamide plus 
sulfapyndine plus sulfathiazole, 2 cases, and i 
each of the foOowmg, sulfani lami de plus sulfa- 
diazene, sulfanilarmde plus sulfathiazole plus 
sulfadiazene, sulfanilanude plus suLapyndme plus 
sulfathiazole plus sulfadiazene Sulfa nilami de was 
used as the sole chemotherapieufac agent m 51 


table xrx —EFFECT OF SULFATHIAZOLE IN 
VARIOUS SEPTICEMIAS 


Orpmmn 

No 

caucs 

Deaths 

Mortality 
per cent 

Staphylococcus aureus 
streptococcus hemolyticus 
Baculus Fnedlaender 
Pneumococcus I 

9 

I 

I 

4 

I 

I 

44 

100 

100 

Pneumococcus n 
Pneumococcus III 

2 

I 

2 

I 

iOO 

too 

Total 

IS 

9 

60 


cases, which is the only group suffiaently large to 
use as an evaluation of therapeutic effect 

The mortabty in the 255 cases was 54 5 per 
cent In the 100 patients receiving chemotherapy, 
the mortabty was 38 per cent In the 155 patients 
who did not receive the benefit of chemotherapy, 
the mortabty was 6$ per cent This mortabty is 
practically the same as in the senes of 150 cases 
reported m 1934 (67%) It is apparent that the 
reduction m mortabty is due almost entirely to 
the use of chemotherapy 

Table XVI shows the percentage of the vanous 
types of cases treated by chemotherapy It can 
be seen that about the same percentage of cases in 
all groups received the sulfonamide drugs The 
sbghtly higher percentage m the mastoid and 
paranasal sinus groups is undoubtedly due to the 
more frequent mdication for chemotherapy be- 
cause of the prevalence of the Streptococcus 
hemolyticus m these infections (The great ma- 
jonty of the cases treated by chemotherapy 
occuired before the mttoduction of sulfathiazole 
and sulfadiazene ) 

Fifty-one patients received sulfanilamide alone 
The results of sulfandaimde therapy upon the 

TABLE XXI — EFFECT OF CHEMOTHERAPY IN 


VARIOUS GROUPS 



Otitis, mastoiditis, etc 

No 

case* 

SS 

Mortality 
per cent 

Without chemotherapy 

With chemotherapy 

31 

24 

42 

12 S 

Abscesses, carbuncles, ceUubhs 

49 


Without chemotherapy 

With chemotherapy 

32 

17 

69 

41 

Osteomyehbs, suppurative arthntis 

35 


Without chemotherapy 

With chemotherapy 

23 

12 

69 

33 

Otitis, mastoiditis, etc , due to strepto- 
coccus hemolj^cus 

47 


Without chemotherapy 

With chemotherapy 

24 

23 

33 

9 
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\iifou» oTfinima m tn»ljT*d In Tabie X\TL 
A> b to be apected, the bat raulls were obtaioed 
»beo rJUnikmide ww tued for Streptococcm 
hemoiytKta •cptkrmb. The effecU of riUai^ 
dioc of nJiatbuxote and of \'mifoQi nyphln^tWa 
of lalfopirnida oo tbe different organbmt are 
Ifiven In Tabla Will, \ 1 X, and W, Becaoae of 
tbe (mail ntcmber of caaa In odt grew It b 
difficult to evaloale tbe lonlta. Tl» effect of 
cbeiBothciipj on the three largnt gioopa of area 
b ibown In Table XXL It apoeara frro the 
analob that although the effect oa dremotherepj 
(hi tKb anm) b bj far greateit In Streptococcxa 
beujof^tlcua tepsb, h ne\ ertb^eia baa aocoe effect 
upoD other oiganbma. Thna In the oateooijcUlb 
groap f 35 caaea, the Stnpbyfacoccna aarena wna 
the predominating organbm bat the mortality in 
the gro up In wudt patlenti were treated irith 
chanotbcrapv waa 33 per cent aj coorparcd arith 
6g percent ID the caaea without cbetEtotberap} If 
a tingle group 1 whldi there b a hl^ percentage 
of Strepto c oc cu a beraolTtlcna inch aa the 
maitolfl group U examined (Table 'Ofl) H will 
be noted that In n itreptococata caaa wilbont 
cfaemotlreTipy there wu a nsortalrty of 33 pet 
cent, whQe In 13 cua with cfatmothfriFy the 
loortalltT wu 9 per cnt 

Eaicilnwtioo of the atire aerka revetb that fat 
no ore wu an India ted ivglal procedure arlth- 
beld be a cae of the antfcfpated meet of efagnty 
therapy Various other therapeutic tnetana 
were ttaed In ddltfoo t cbemoiberai:^ wlthret 
evidence of definitive effects- One hundred and 
fiftj-fire natlenU rccerved ooe r more icana- 
futtais. Mph}docciccQa anthosla wu admin' 
btered In ao, er^pehj anPtoiin In 7 and poeo' 
mococnoa lenim In 6 osea 

macAXT 

A oxnrwdaon ol a aeria of cua of pyoteofc 
•epab (1934-194 ) with a ti mfhr aerba (iptp- 
1934) reveab that chemotheiipy c aruy ba the 
moat Important adrance In therapy Further 
more the wldoprad nae of the aalkmamlda hu 


apparently dimlnhhed the InddeTO of aepare 
mb. However the larfical eiwfiaii* of iSe 
feeding anpp ur t tlv e focia, when feadhle. h la- 
peralive U the atffl exhtrnt high mottalrtv b to he 
reduced. Thb appba partlcnhrly to a aoppan 
five pblebftb to a anrgKin acceaitibie TV 
dlfiica] recn^Uoo and eiadfcatlao of reppantht 
phlebitb before the advent f confirtred rejwti 
cCen the beat outloob lor core. 

Analyib cd the ncaent aerla of cua hu con- 
firmed the amdoauna drawn from the fim rertea, 
manv of which were and atlH are at wbnee whh 
aenne geueraHy held bdiefa. They are 

I Chnb occur to onh half the caret of p^'Dg^a; 
aepab. 

3 ChOb are atogie or lew to imreher to more 
than half of the caaa to which they occur 

3 ThemortaDtvbDotappredjbiykraatotV 
baeoce of cfallh. 

4 tem pera ture b of the iffUng trpeb 
only •^ghdy more tlan 30 ner cent of IV caan. 

3 The munber 0 / co 1 ot{« In the blood CBltore 
can not be used aa a baab foe pragnoab. 

6 The correct dJagnotb of acute cwdocanfita 
can seldom be made the Icilon dtxs not necea- 
taiffy develop at the site of prevloua dneue h 
may be prmt with rebthely few colmn to the 
blo^ culture and petnhbt, nd postaln 
do not always cbajicterm Ua coaae. 

7 Perlph^ineiaatallcfod are more OMJW 
to fUeptncxcQs than In sUpb>lococcta sepss. 

CajanotbmpT to ccejuncttofi with »Jr |07 
directed toward the eridkatlcm I the snpjwatftt 
focus b the best meant for combating Rf'gndr 
aeptkemia. EmphaaJi ahould be pbeed * the 
ngresafty foe apfcopdate snrgery on a feed^ 
foppuatire locus (especially supjmrttfre ffiletf- 
tb ^ a vcoouj trunk) or a roctasUtic toc B (awh 
aaaaoUtarj’ahscaaof ihehing) Inofdcr t rrdnee 
not only mortaHtj but abo morbidity Sopfun 
tfve pidebitb can be antidpated u th e mat 
co mm oo canae of pjxgenk septfcemb derrreo 
from Infected war aounda of the neck and rr 
tranltiex. 



MANUAL REMOVAL OF THE PLACENTA 

L D ODELL, M D , and W F HOVIS, M D , Iowa City, Iowa 


M anual remo\ al of the placenta has 
long been considered a senous ob- 
stetnc operation In fact, until re- 
centl^ (i), the maternal raortaliU 
rate has been reported as high as 13 5 per cent (2) 
At the UniversiU Hospitals, manual removal of 
the placenta has been approached iMth trepida- 
tion However, this v lew' was rccentlj subjected 
to question after obsersnng the benign clinical 
course of several patients The following data 
u-ere assembled to aid in re-e\ aluating the nsk at- 
tending the operation 

In a total of 15,824 dehvencs between July i, 
1926, and July 1, 1942, manual removal of the 
placenta was performed 70 times, an incidence of 
044 per cent Two maternal deaths (from hem- 
orrhage) occurred m connection with the proce- 
dure (2 8 per cent) According to the standards of 
the Amencan Committee on Maternal Welfare, 
42 per cent of the patients in the senes w ere febnle 
although only 27 per cent were required to remain 
m the hospital longer than the accustomed ii 
postpartum days There were 47 livebom (67 per 
cent) and 23 stillborn (32 per cent) infants of 
which 8 were pre\ lable (i i per cent) 

Two major mdications for manual removal of 
the placenta are commonly accepted, prolonga- 
tion of the third stage of labor and excessive blood 
loss Prolongation of the third stage prompted 
manual removal of the placenta in 28 patients 
whose blood loss was less than 600 cubic centi- 
meters Thirtj -four operations were indicated be- 
cause of excessive blood loss (over 600 cubic centi- 
meters) without reference to duration of placental 
retention It is of interest that the subsequent 
morbidity rate of each group was very similar 
(41 o and 44 o per cent) suggesting that intra- 
uterine invasion rather than excessive blood loss 
prmcipal factor in infection The two 
^^^'^'ons are graphically portrayed in Figure 2 
where the blood loss is plotted in a frequencj'^ 
diagram 

Abnormalities m previous confinements (28 6 
especially previous manual removal of 
the placenta (ii 4 per cent), and comphcations of 
the present pregnancy* (28 5 per cent) were fre- 

Obstetrics and Gynecology, State 

previa lo, toxemia 6, abruptio placentae i intra 
Har um lever i cardiac failure i carcinoma of the cervix i 


quent Prolonged labor (8 5 per cent), prolonged 
second stage of labor (174 per cent) and operative 
delivery (41 4 per cent) were tliree times more fre- 
quent than usual (see Tables I and II) 

Treatment of retained placenta (5) in the clinic 
generally follows these lines In the absence of 
bleeding, at least 2 hours are allowed to elapse 
before manual removal is contemplated Dunng 
this time, Credd expression under anesthesia,^ and 
iniection of the umbilical vein with saline (Mojon- 
Gabaston technique, 3) are frequentl> employed 
If the rate of bleedmg is alarming, or if the blood 
loss becomes excessive, manual removal is per- 
formed K possible, the operation is accomphshed 
upon a single invasion of the uterus and the pla- 
cental bed IS carefullj palpated for remainmg 
secundines before the hand is withdrawn A hot, 
intrautenne douche is then employed 

It 'should be emphasized that it is difiicult, be- 
cause of \ anations, to define a blood loss at which 
interference becomes indicated Six hundred cu- 
bic centimeters is widely accepted as the maxi- 
mum of physiologic bleedmg but the accoucheur 
might be negbgent m certain cases if he failed to 
perform the operation before this limit was 
reached Similarly, he might be unduly radical in 
other patients if he interfered solely on this basis 

In this senes, the hot, intrautenne douche has 
contnbuted materially to promotion of efiicient 
utenne contraction and thus to adequate hemo- 
stasis Uterme tamponade has been necessarj 
only once In addition, we beheve that the douche 
mechanically cleanses the utenne cavity of bac- 
tena and blood clot which might act as a culture 
medium 

Shock from excessive blood loss is the greatest 
immediate danger and must be vigorously com- 
bated by all available means Transfusion of 
blood may be hfe saving and is urgently mdicated 
in patients whose blood loss is excessive If blood 
is not available, intravenous infusion of plasma or 
salme solution may be employed It should be 
stressed that acute secondary anerma is best 
treated by transfusion of blood, preferably before 
the classic signs of shock develop Obviouslj’, 

’It IS believed that (i) Proper employment of Cred6 3 
maneuver is difficult without aDCsthetiration of the patient (a) 
The Cred6 maneuver properly performed does not Canute 
utenne inversion since our only case of acute puerperal Inver 
sion of the uterus among 15834 delJvencs was not ossoaat^ 
with Cred^ expression. 
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orytoda tBaald be arimhHtCfcd to bVedtui n 
deoti (S» TEhfc m) 

Serii^ pogpe u J faifectkn repfSKOu a raaote 
dancer to tbe ^tint vbo bu re c orge d froto the 
fanmedlate tuim e nty vbkb uy atteod auraa) 
remoTti U the pkcnta, but no patiest fat oar 
e i pqfeoCB died a< rpch. It U oor opfados tbat 
pnphylactk taKaDaAUe tberap} U ooi Jotlhed 
becitae ot the rektKe{> ben%a dtanctg of ibe 
InfectioQ. n*hes poerperal occumd (44 4 
pCT erat) ibe aolii dran were rarely tndm^ 
They vere crDployed ociK 4 Irmei lo 2 patfeots 
vbo bad 0 boraN'lic ttreptococd and la > tbm 
before cslture Ind^lams aere recocolied. 

Tbcre has been a p e u^i eiaKe deoeue in dot 
tabtj ntes Id tbe c^ieratioa of maoiBl remm-al of 
tbe ^centa daring tbe past fev decades a Ihoot 

TABLE I — PiETTOCS OBtTETRIC COltPUCA 
TIOX* CT PATTEKTS WTTS UAXT7AL KCirO\AL 
OT nn: PLACExr^ 




Ntimal rsaonl at ptacnU 
SpoBtaoMS abartka 
Smlitrtb 


Fctopfc fatrnaaCT A 

Jundic* 

PyrlrtM -4 

tfoctBofiKSlaa JO 74 

\«te tW Ufb kicUcm cd pn^ma as wa U maem)^ 
tlKpiaccsU FTr« patkaU bad daal nopUatkiM. 


CaU eaaUaatsTS 


• Impractical to 4 pallrat* 


a ormpoDdlxif demas e is tbe freqococy atdi 
wiidi It b pefl W >ed (4) Tbe Inataafo* tie tf 
transfufioQaaDd tytoo^ as aril u nxre prcro^ 
bterferroce have oadoubtedlj coolnlwlfd to 
tids rcsah. 

TABLE XL— ItAXUAt lEKOTAL OT THE PLA 
CIXTA UEtOTO OT lABO» AXD JltTW» 
OP PEUVEBY 


-irs- ^ 


P rofacr ml ULcr (js koart ar 
acn) * 

Areatc labor (ibrac t t* 
hears} 57 * 4 *5 7 

lYaoptali lahor (lr«t t>iaB j 
boiial 7 •* t 

P u fcort ui ad aUft lib«t 
thaa km} 74 I 

ri ofaoii j Jd lUCt (acre 

lhaa je onotEs) 5 ® 74 

Optiabrt kior— lotiL >a 4 4 • 

Low taro^ 4J * 

iOdkrora 4 ‘ 

BmckdcWfT * 

\ m»B aod ntractjc* *5 ' 

C mfcftJai y * 

Na< kry^rr kmfeacr «< troba/H kW p'oLaH 
tU«c tad ermtlr* dck rfT 
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Antecedent hemorrliage or infection greatly in- 
creases the danger of manual removal of the pla- 
centa Eastman recommended that manual re- 
moval be performed before the blood loss reaches 
500 cubic centimeters, while Zangemeister re- 
ported a high matem^ mortahty rate (18 per 
cent) foUowmg the operation in patients with 
amniotic sac infection Procrastmation dunng 
excessive bleeding is probably as radical and haz- 
ardous as interference in the presence of intra- 
utenne infection 

The two maternal deaths which occurred in our 
senes are bnefly reviewed 

No 40-101 1 a M C ( a ag year old Mexican, quinbpara, 
nonigravida, was admitted to the hospital in j^uly, 1940, 
with a calculated date of confinement as October lo, 1940 
Thirty days after admission she expenenced sudden, sharp, 
lower abdominal pain and a hemorrhage of over 800 cubic 
centimeters within a few rmnutes A transfusion was com- 
menced and vaginal examination revealed placental tissue 
in the region of the internal os A No 6 Voorhees’ bag was 
inserted, a i pound weight was attached, and pitmtrm was 
administered The bleeding, hm\ ever, n as not controlled 
and the condition of the patient became precarious The 
bag was removed and re-exammation disclosed a dilated 
cervix but no palpable placental tissue Internal podahc 
version was ^formed without difficulty and a 3,000 gram, 
stillbom male infant aas extracted The placenta, which 
was not attached to the uterus, w as immediately removed 
and digital examination revealed no uterine tears A hot, 
intrautenne douche failed to control bleeding, and the 
uterus was packed Soon after this procedure, the patient 
expired No autopsy was granted 
No 41-1559 V C , 25 year old, secundipara, quadn 
gravida was admitted in February, 1941, with the ex 
^ted date of confinement February 6, 1941 There was a 
mstory of edema and headaches of 2 months' duration 
Exammation disclosed a blood pressure of 140-100 milli 
meters of mercury and a trace 01 albumin Following pre 
mature artificial rupture of the membranes on February 6, 

h ^ hour labor tenmnated spontaneously with the 
birth of a 2331 gram, hving female infant FoUowmg de 
ivery the placenta failed to separate and numerous at- 
tempts at Cred6 expression were made over a 4 hour period 
M "'Jib reputed doses of oxytocics The rate of 
Dleeding, although never excessive at any time, was con 
tinuous When the blood pressure had faUen to 70/30 md- 
umetcrs of mercury and an unmeasured amount of blood 
manual removal of the placenta was per 
oimM T^nsfusions and other restorative measures 
houre aft d ^ hours after the opieration (6 

Exitus in the first case could hardly be con- 
sidered the result of manual removal of the pla- 


TABLE m —MANUAL REMOVAL OF THE PLA- 
CENTA TREATMENT 

Pidenti 



Number 

Per cent 

Oxytocic after 3d stage 

57 

814 

Intrautenne douche 

49 

70 0 

Transfusion 

33 

47 I 

Oxytoac before placental delivery 

22 

31 4 

Utenne tamponade 

I 

I 4 


Note the frequent use of intrautenne douche following 
manual removal Shock was present in 19 (27 o per cent) of 
our senes 


centa The basic condition was fierce and uncon- 
trolled hemorrhage resulting from abruptio pla- 
centae and it IS extremely doubtful if any therapy 
could have saved the patient On the oilier hand, 
the second death was a direct result of undue con- 
servatism m the presence of continued blood loss 
A fatal result might have been avoided if eSective 
control of hemorrhage, including manual removal 
of the placenta, had been instituted earher In 
re-evaluating our indications for manual removal, 
greater emphasis will be placed upon the necessity 
for the operation when bleedmg is continuous and 
prolonged, even though the rate is not excessive 

SUMMARY 

The expenence at the University Hospitals in- 
dicates that 

1 Manual removal of the placenta does not 
carry the nsk of infection which is usually as- 
signed to it 

2 Failure to perform the operation in the pres- 
ence of severe or contmuous bleedmg, or both, evi- 
dently creates a greater nsk from hematogenic 
shock 
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THE SANO METHOD OF 
ACCELERATED ^^OUND 

healing 

T he older wThmoQBrgw> wheode 
tcnUng methods o( vouod hetlt&s 
lododed mdon tn prfourv Ddbe 
*lon '* a proem that to nx4n\ aeciDed rare or 
^T6po*a»b\t aivi twYT U limoai tocgotxen To* 
da> »e dbctM wound lag and are Unprmed 
trv cipenrncnU ahowmg that frvr daji or 
more elapse before the pnmar\ union of 
wound* reallj begins 

It sadi lag in the rcparad>T proccas men- 
tiiL or U it possible dellberatel) to speed the 
peocesacs of healnig^ Dr M L. Sai>o of the 
Itboralorv for tissoe coltore at Tcroplc Uni 
%Tmt} PbfUddphfa, la a preUituruiry report 
cljrirtiere In this Uaoe, aoggesU the poatibiLty 
of ebrninating wotnxi lag by the ose of a 
ennent or Undjng substance fonned of two 
solulkKis den\Td from normal blood When 
one IS painted on a split or full thickness graft 
the other upon the area to be grafted, and the 
two turf aces appOMd aUnost Immediate adhe 


skm follow Ooilng of blood b tirestM, sni 
tbe graft b penetrated bj veneb so rtfidh- 
that it acquiirs a reddish purple color and the 
edges ma\ even bleed wilWa 4S hom. la 
microscopic sections tbe Idled blood re^K erf 
the graft are c^'idcnteaT]^ anditsooobeEiS 
cult to difleimtiate the graft from the ander 
hing tissue Tbe procedar c was tbe oot 
groath 0/ ob«er\atw» In the coltnatmcrf 
embryonic tissue 

\ tembolid matdY, such as hbrio, b \en 
Important for satlsfactorv coitHatloa of tbe 
Indog ftib Or Sano noted that the cell 
growth was IremendouilT accelerated wheti a 
su^wmioji of leucocytes and the other bgrr 
dWoti of the buHv coat Iroa seiSmected 
bJood was added to the culture It seemed 
ptdiibk that the leucocytes hare nroch caore 
than a aavTng cr actioQ In wouod beaCng 

Obawring the tedtousrien of aewtng a fall 
Ihicboeai skin graft, while asdsting Dr W \, 
Sled Dt Sano appDed her obwn-iUrtrf made 
during tbaoe culture to eYpeTimentil skin 
grafting in No^miber ip4i Foil thklu*! 
skm grafts were transplanted b> tdhes«Q 00 
rats, a iDSpendoQ of the buff) cent aad 
heponnlacd plasma being tued The graft! 
united raprdly and the cipciimeiits acre sar 
cesafully repeated 00 guinea pegs. The han 
grew so lusurianllv from the graft that in s 
few weeks it was dilBeuIt to locate the grafted 
irea. In ‘^qjteraber iw* she had her fir>t 
opportunity to use tbe method in bnmaa 
prswrticc in a grafting b) Dr Cmorr Bur 
nett The result was itnprrsdvt ind ra a 
recent case of ha the patient was wslklnj 
upon a graft 00 the hed within a week- 

Other obsenalams suggested that 
hzatwn of the granoUtln* woimd shout the 
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THE SANO METHOD 01- 
ACCELERATED WOUND 
HEALING 

T he oWer wntm on largerj when de 
•enUfig cDc)hodi oS Kou&d hnCne 
induded ‘'uokin b\ prlm«r> tdbe 
non s proc cM tbut to nun> aermed rare or 
Impoadble ami notr Is almokt forgottaiL To- 
daj are dijcuu around lag and are Impreaaed 
bv opetimmU iboaring tbal fire dare or 
more dapie before the pnraarx union of 
anxmdi reallj b egina. 

Ii auch lag b tbe reparatire procoa men 
tlal, or la It poialbic dellbcraldv to apeed the 
proceaaci of bealiiig? Dr if E- Sano of the 
laboratoT) for tlaaoc culture at Temple Uni 
\Ttiit) Philadelphia, In a prcllminarv report 
clacirbere In thb loue auggeata the poaaibtnty 
of dkolnaling aroond lag" by ti* nae ol a 
ceiuent or bfnding aubatance forroed of taro 
aolutioo* denvTd from laonnal Wood. WTicti 
one la painted on a iplit or foil thickoeaa graft 
tlK other upon the area to be graited, and the 
t'roturfaceaappored almost Immediate adhc 


two foUoare. Oozing of blood b anetled anl 
the graft la penetrated bv xrmeb so rapfdlr 
that It acqo!^ a reddlah purple ct)lcr and tie 
edges mat eren bleed arithh 48 hwn. la 
mtciciacoplc acctxins the filled blood nsrehef 
the grift are caident carl> and It aooo b dlfB' 
cult to tCdcrenhate the stilt (tom the indn 
hdog llaaue The procedure wia the {rat 
groinh 0/ obseraatxina In the culthatloci of 
cmhmwlc tbane 

A wrmaoUd malri-a such la fibrin, la ^TT^ 
important for aatlifictora cuItlviUoo of IW 
llnng cellt I>r Sano noted that tie trU 
groirth wia trrmeodcmdj acctkfited wbeo a 
aoapeukQ of kuroertea and the other b^re 
dknia of the buflv coat Iroat v£oenttd 
blood wu added to the cultore It seemed 
probable that the leucoe^'trt hare mneh taore 
than a scavenger aetioe In wound bea Eng 

Obarrving the tedxmmm of aralng t hD 
thickness akin graft, wtJle aaalatlng Dr U \ 

Steel Dr Sano applied her obaerratwoi made 
during tiiauc c^ture to caperhnental alia 
grafting in November iptt Pan lhainc*t 
^n grafts were transplanted b> idhcafco 00 
rata, a anapeoaioQ of the buffi ortt and 
hcpannlzed pUama being used The pifu 
united rapadJv and the eepenmeDtawerraJ'^ 
coafnJJy repeated 00 guinea pigs. The h^ 
grew so lozuriantU tnxn ibc graft that in a 
few aecta It was dilEcult to locate the grafted 
area- In ‘September her fint 

opportunltj to use the roetbod In bimufi 
piactict In a gralting by Dt V, Emory Bor 
nett The result was Impre*d\-e and a » 
recent case of his the patient was walling 
upon a graft 00 the heel withio a week- 

Other obscrs-allorta sufscitcd that eplthe 
luatloQ of the granulating wound aJout ihe 
<5® 
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W e »Tc lmprei*cd with the diagnotUc kccunci 
ol the loctbod and beUevT that PtpaakoUou • 
work tbould be brotigfat to the atteotkiQ of the 
profcaafoQ. 

A Dcgarive ditgocab ihould not be uxcptcd 
u final In an\ patknt with a aagsnti\'e hi*' 
tOTT or exarmnatkm. In any rtsplcuos caae a 
ne^tivc cnear meat be checked b> maii\ 
more lUdes and examlnatloD of blopi> 
matcriaL A pcMtive dlacoosla doe* not loean 
that radical Mirjcr) or radiation ihoold be 
andertaken but indicate* that coofinnatory 
bupale* of the cemx or endocoetiitzm ahould 
be performed Aii> patient with a po«iU\-e 
vaginal linear who Is without cfinlcal evideoce 
of cancer should be followed closely by repeat 
ed ejcamlnatkms and snears. In view of the 
otMemtiota made by Papankolactu and by 
ottr groep that tbe aboormal edb seen faj the* 
Boean art actually tumor oeHs, great rtska are 


atjumed bj any phj-sicUn who lalh to J,41™ 
with eitremc care a woman with a pcNtut 
\'aginal imear 

The case with which material for diigiKKii 
can he obtained by this method main ibe 
technique adaptable to olBce and oot-pabnit 
department practice. Iloweirr rince tV ret 
ognitlOQ of cancer cells in the vag in al tnnr 
require* an eapenenced knowledge of cjlciogy 
it IS suggested that there should be la trny 
hospital a scnoce for the loterpretalxo of 
smears, just as there is for other laboniory 
tesla. Tt» paM3£Qty of State rubOc Hnlti 
Bepaitmcnt* ofltnng such a diagocstlc »«t 
ke u not tmrrtsooable. 

It Is mv opinioa that no kngcr cu tbe 
vapnal «> Tie T be omitted from the roudse 
taaminatkffi of any fnoale patient who b 
in the cancer age group. 

Joe VotCTurr iloBi 
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C OLD damage to the extre'mitics suf- 
fered b\ the high altitude airman is 
unique among injuries of thermal 
ongin It differs from the common 
frostbite as greatlj as the ‘Bird’s Lje” 
frozen foods differ from cold storage foods 
One fundamental fact is common to these in- 
junes, to the frostbite incurred bx ground 
troops dunng sex ere winter xxeather, and the 
immersion foot of shipxx recked seamen, 
namely, that the pnmarx’ agent xxhich pro- 
duces the pathologic changes in the affected 
tissues IS cold 

The secondary' mechanisms, howex'cr, xxhich 
operate to make the tissues particularlx vul- 
nerable to cold differ betxxeen common frost- 
foot, and the frostbite of the 
gh altitude flyer, and in the latter case are, 
in many respects, unique 

n high altitude frostbite, for example, ex- 
treme degrees of cold (—40 to — 52° C ) arc 
^countered The effect of these loxv tem- 
pemturcs upon the tissues of the extremities is 
er augmented by varying degrees of 
noxemia and ischemia In the frostbite in- 
iTcd by ground troops the flat surfaces of 


the face and of other exposed portions of the 
bodx, as xxell as the extremities may be at- 
tacked, whereas, in high altitude frostbite 
one of tlic most striking features is the pre- 
dilection for the extremities In immersion 
foot, the degree of cold is moderate in com- 
parison and the secondary' factors arc venous 
stasis, maceration of the skin by sea water, 
infection of the soft parts introduced through 
the macerated skin, malnutntion, and loxv- 
ered general v'ltabty due to sheer physical ex- 
haustion In the frostbite of the high alti- 
tude fly er the exposure to cold may last only 
a fexv minutes, xxhereas in the frostbite of 
ground troops or the immersion foot of the 
seaman, the exposure to cold may be for day's 
or even xxccks 

CLINICAL TAPES 

Mtld type It IS quite common to find that 
an airman removes his gloves m order to 
make some necessary' adjustment of his equip- 
ment This may require only a minute or 
two However, during this bnef time the fin- 
gers become painfully cold, numb, stiff, waxy 
white in appearance, and completely insensi- 
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tl\T to touch. The) fctl hard arid cvtti bnltk, 
when palpated anil if the 6nRrr* are atrud 
agaltwt a hanl obicct the wood produced b 
atraitar tu that uhlch wouU foUow If a pierc 
of wtwd were atnKk asumt the aaaic object 
The hn^en cannot be ftewj or actetukd 
\TDicmunl\ and often are lo itlfT that thc> 
cannot be mcnTd with the other hand 

RccmTT) from thU coriditioQ ^nl^ be quite 
alow e%'eo after renxntl to a wanner enciron* 
raent and qmte often hoiineUpac before the 
Upioftbchngenbc^toaoften Even after 
the tiauca become leaa hard aul approach 
Donnal the wxtj or adien white Kchemlc ap- 
pearance rnaj- pemtt for teNtml more houri 
(Fig i) The surface temperaturea, as re 
corded b> therrnoctmples attached to the fin 
ger tips ma) be 4 to 6 degrees (C ) erfder than 
the coTTcapwoding tnfers o1 the unaflected 
hand Capinary miaoscopy of the aflected 
dngm at tnb early lUge showa 00 bkKid what 
e\Tr m the terminal capiUanea oq the dorsum 
of the fiagera about the oafl beds (Fig s) 
This would appear to be the result of an Initial 
intense N-aaomotor spasm of the terminal por 
tkns of the orteriolo and In some lostancea, 
to a seosodao thrombus at the poiot where 
the artenote mth lU muscular wall passes 
Into the thin waUed capdUry These h^ngs 
will be presented in detail In the discussion of 
the pathology to follow 

If at thb stage, the (ndrvkiuai a ectierailies 
and bod\ can Ik brought back to the normal 
bod) temperature, no permanent 01 effects 
ma) result Hb tmgers, however ma) ache 
anti throb for se'Tral hours and paresthesia 
nuv persist for da\-s or weeks but there will 
be DO bbstenng gangrene or other prte*s 
anatomical resklunU. 

5 rTfeh'^ If the ctposirre to cold b pro- 
Jonged penrtancaf damage to the f/*soes of 
tbe extremities will occur and debiute cUnical 
manifestaUODS of levm damage becoene ap- 
parent These sequelae follow two patterns 
which for con\Tnieoce may be desenbed as 
the ‘wet" and tbe drj forms. The funda 
mental palholog) of the two t)-pes is es- 
lentiallN tbe same 

In tbe uel t%fK mult fdc small cutaneous 
bfasters appear rather sunultaneood) upon 
roam points of tbe skin of the affected i*rt 


which rapWlv grow In dir and nalcscp 
form one >r>CMrTalhuKeUi>tersui\i 4 \mg il 
lorsura of a tingrr or cvm ihe lursom 4 tl 
entire hand. These ma) Ik mtular i li 
simple %-c»tde> bcurmi in second ifcxr 
burns and contain free fluid but mrre ofti 
the blisters differ from the blUtnv of lama 
that the patholoRlcallv eccr«I\e 0oH b he 
fast within the tissue cooipodn}; the ruje 
&Qalla\-cr<of tbeskln, ThcblUeTscnavha' 
the yipcarawr of sJropJe iwldrs ax^tau 
free flaid but If an attempt be made sith 
s)"riD*e and needle to aspirate the fluid doc 
or ooJ) a very small amount ran be obtimt 
(Fig 3a) HowecTT fluid will ilowK cn 
from the needle puncture boles for mar 
hours. This flmd may be a dear traasuda 
(Fig 4a) or it may contain blood corpovJ 
(Figs. 5a, b) The latter rapuffi tura a dai 
color a]^ imurt to the affectecj parts an S| 
pearence cajllv oustaken b) the mnaJtbtt 
tor fangrroe (Fig 15a) This dropu cal ca 
diti^ tends to pmht for s or 3 da)i aft 
which the fluid uisappean and tM ssper^ 
lavm of the skin bercicDe kxsc and wnnkle 
then dr) and hard. 

Hemorrhage umlly tales place beneai 
the nails p\f ng thrm the same appeartnre 1 
a nad which has been amihed and ia tai 
cases the nail is lost 

In both the sim^ iTsldes and In ll 
dropsical blisters the supcrtidal ta)TTS 1 
the skin are dissected awt) from tbe deep 
lavTTS b) citravuated fluid. UTien thh it 
dries and hardens it is cast off frequent!) : 
the form f a complete cast of the part (I c 
7) Tbe separaUDO occurs Just beneath t) 
Ittsai germlnai la)Tr of the epltheflum 1 
that the greater port of the germinil lav 
comes awa\ with the cast (Fljr fll Cplthcli 
rog c oeTatroo later cc is pnsjjblc therefor 
onh from the reimianfs erf tbe gennlnal qi 
tbdiuni remaining in ducts of tbe swei 
glands in the same manner as rc-epilheliai 
lion occurs at the site from which ipbl thki 
nets skin grafts haio been taken. 

Tbe oewli re g e Derated skin u thm 
drawn smooth, shin) ami vanes In ™ 
from a dusks pnk to a dusk blue (Fig ib 
Tbe react cnior fl mates fretls 1 *n <* 
evtrane to the other with changes in ir 
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temperature of the environment The part 
IS extremely sensitive to cold On cool 
mornings the fingers haxm a dusky blue color, 
feel cold, and are painful As the environment 
and the patient’s own bodj'^ warm up, the 
fingers tend to become pink in color, warm, 
and free from pain This reflex w'arming, 
however, is never as great as m the norm^ 
hand Cold tolerance is stnkingly reduced 
IVhereas the normal hand placed in an en- 
vironment mmus 20 degrees centigrade will 
resist freezmg for over an hour, the hand 
which has been frostbitten, placed m the same 
environment mil freeze mthin lo to 20 
minutes (Fig g) 

After penods of time varying in mdixndual 
cases accordmg to the seventy of the injury, 
the skm gradually resumes a normal appear- 
ance, normal subjective and objective reac- 
tions to environmental cold, and the capillary 
loops slowly regenerate However, this re- 
quires months and, in some of the cases 
studied, complete anatomical and physio- 
logical recover}'- of the skin to normal has not 
occurred after 8 or even 10 months 

Anesthesia or hypesthesia to pain and 
touch IS always present to some degree in the 
affected extremities and commonly extends 
well proximal and beyond the areas of ap>- 
parent damage to the skm itself (Fig 10) 
^ese changes may persist for months 
(Fig 4b) 
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Fig I Photograph of hand 7 hours after exposure to 
temperature of —40 degrees centigrade showing persistent 
blanchmg of the fingers due to vasoconstnebon 

Loss of sweating usually occurs in the same 
areas as the impaired sensation and lasts as 
long as the sensory loss continues (Fig 4b) 
The dry type of high altitude frostbite is 
usually associated mth a more severe ex- 
posure to cold In its initial stage it is indis- 
tinguishable from the wet type The ex- 
tremities may be hterally as hard as rock and 
require longer to thaw out At about the 
time that blisters would appear m the wet 
type, none develop in the dry tjqie Instead, 
the affected parts become very tense, the skin 
assumes a dull ground glass appearance 



Pig a Drawing of the microscopic appearance of the capillary bed at the base 
of the nail in normal finger and in frostbitten finger Note the hairpin appearance of 
the normal parallel capillary loops which are absent in the affected finger The 
thrombosed stumps of the arterioles are characteristic of the frostbitten finger 
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iMdle fi«fET iW* Ub(9 hk^ kaa Uiltd t* (T<k47« Ciifrn bit Uxni bcUoa 
dot ta tbe Can lb*t Uk uuh Asld I* Md liM> thi laaao. Bot^ Cdj ttTt ut ra- 
h m aa i kijjc. b, Tbe Mat fiateti ma^ htrr after Uw bhatcn had dncd t%i 
dCKnnjutn kitd Cahea pkca Not kna <d naD tad tbt abanx* anal i4ja 
samoci end tba d eh cat e , Uirkt, iUdj- pt« t^dihtfauB. Theta fafm rexaWd 
Mrflire to cotd (or mn; noaiftt 
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Fig s A, Hemorrhagic blisters w a moderately severe frostbite Note discoloration 
of the nails b, Same hand 10 days later The blisters have dned up and the skin has 
an ecchymotic appearance Desquamation occurred later 



Fig 6 Photograph shoiving example of severe hemorrhagic bhstenng m the n et 
type of high altitude frostbite 24 hours after injury 


(Fig 1 1 a) and the deeper tissues take on a 
dusky gray color which gradually becomes 
darker and darker As time goes on the skin 
becomes quite drj' and the deeper tissues be- 
come darker and darker (Fig 12a, b, c) All 
the tissues shrivel and mummify and eventu- 
ally become completely hard and coal black 
(Fig 13a, b) These changes are alv aj's more 
marked at the distal end of an extremity, the 
proximal phalanx is never involved unless 
the more distal ones are affected Demarca- 


tion between the black, dr)-^, mummified distal 
portion of the finger and the vital tissue be- 
comes sharp, usually after 2 or 3 weeks 
Spontaneous natural amputation mU take 
place if time is allowed, but this process is 
usually hastened by surgical intervention 
(Figs 14a, b, 15a, b, i6a, b, 17a, b, c) 

PATHOLOGX 

From a pathological viewpoint, the most 
sinking feature of high altitude frostbite is the 
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fact that wbercaa the face nuv be exposed U» 
lerere cold for icrefil hour* without apparent 
dama^ eepoture of the fin geri to the mi>e 
iepre of cwd foe ofil> a few minute* m2\ 
produce damage to tlMue n great that gan 
frene and loa* of finger* wTD resalt It most 
X aaaumed that the Inherent tolerance for 
mid in a warm bkwdcd animal hariof a rela 
u\tIv constant bodi temperatare b eiten 
iall> the same for all tissue ceO*. It b dU 
icult to oplain the great JlfTcrence m cold 
;olcTance between the tessue* of tbe cheek and 
be fingers upon the Uatb of the greater beat 
■adlating surface of tbe finger*. Tbe heat 
■ ■fTtatlng surface per tissue mast m the fingers 
s three to four tlr^ greater than in the cheek 
jut the iusceptibffit\ to cold is tift\ to one 
inndrcd time* greater Therefore contribut 
ng mechanism* secondar. to the pnmar> 
iction of coW OQ tbauc cells must be sought for 

Gencralued anoeemla when it occurs, un- 
kpubtedh pla\-s a major r6lc In the pnoduc 
ion or augtocntatkio of tissue damage doe 
,0 cold m high altitude frostUte but its effect* 
annot possiibh be rf4ecti t for UMues in one 
5*rt of tbe bod\ 

Imcahied anotemla resulting from tbe 
Kbetma produced br interne reflee %-a*o- 



fV a rWMi»*n«CT«^ W iU» fra H^irr 

to ite H ITO H kjtb iJUude fnxbrt erf raoSml 
^oiiy Soi la* ^n*x*l« erf i ^ rf ikiu x fr^m tW 
dentn aad pvtkmWfr bsl llw laul CTTkinJ bm 
loM ita fyS J o n n 


r <n of ncrfpberaJ arrrnoles b undoul fnlh 
most impcrfUDl fartof io estaUuhmg the 
petubarty adcctivT effeet of ctdd upon tbe 
of both upper and JtKer eetremifle*. 
Acute pcrlpocT*! ra*c«CDWtnetion of ibe 
x'CHeU IQ the tttremjUes oceurs almcnt sfanul 
taneoush with the eeposore t cold It talcs 
place prtndpallr at the tenninaJ end of the 
artertolc*. Ihrect rmcrovepic enmlnatKrn of 
tbe tcnobiaJ nptUa/^ beds in the finger tips 
soon after tbe\ ha\T been cepowd to Intense 
cdW ha* rereiJed the perlpbml ends of the 
artenolc* wrl) filled with blood but the Irr 
rmnal capilUrv loops are entlrrii cmpti (Pig 
j) Tbe evidence thus far obtained indKales 
that Ihi* *'ajoconstjlctren ma> persiat for 24 
bonr* or Wigtr 

The basic morphological lesion in high aiti 
tude frostbite conslsti of damage In cold l 
Ibe endothelium of the terminal cipflUn 
loopv To mdd ca*es this rrujlls onl% m a 
pathologic permeabiGtv of the canillan wall 
but in the more serious ca*cs a ihrocnbo* for 
malion occurs at tbe irtenolar-capillarv juoc 
two Under tbe mkroscope thr«e thrombi in 
the tcrmloal stumps of the artendes are 
nlalnlv visible (Fig a) No thrombosed capil 
lanes ha t hero seen. prtiamaUi because 
eari\ In tbe train of e^■ent* tbc\ ha t been dc 
pn rd of tbeir blood b> the interne vasocen 
stnctkm which talc* place at the tcnmnal 
ends of the arterKde* 

If tbe \'asocon<ricOon of tbe artcnole* is 
rclaecd before the thromboM* tale* place and 
tbe capfSax^ bed is flooded wrth blood ertnr 
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MINUTES 

1 1^. 0 Chart show mi. cold lolennci. ol norwni and 
frostbiucn hands The lm\tr curse represents llie tem 
perature of the eaiKtimcntal cold chamlitr (Cireene) The 
solid line represents the temperature of the normal right 
hand and the broken line the temperature of the frostbitten 
left hand The cure cs in each instance arc the mean of the 
skin temperatures tal cn from the four fingers In electro 
thermocouples Note that the normal hand could not be 
reduced in temperature below plus 5 degrees centigrade 
after 50 minutes in the cold chamber At that point it 
snontaneouslj began to warm up and in 25 minutes the 
skin temperature rose 4 degrees centigrade After removal 
from the cold chamber the hand quicklv reached a tcm|>cr 
aturc S degrees higher than in the licginning In contrast 
10 minutes after introduction of the frostbitten left hand 
into the cold chamber, the skin temperature of this hand 
fell to almost zero and the hand became so painful that the 
patients condition forccil removal of the hand from the 
cold chamber Vftcr removal from the cold chamber the 
skin temperature did not return to the original tern 
perature 

asation of plasma or avholc blood maj occur 
through the damaged capillarjr walls into the 
tissues This extravasated fluid may be held 
teuthin the skin a\ hich then assumes a dropsical 
appearance, or it mav collect as free fluid in 
vesicles Eventually, the transudate accumu- 
lates in the tissue plane between the epidermis 
and the dermis immediately beneath, or deep- 
er to, the basal germinal layer of cells of the 
epidermis The germinal layer and the ter- 
imnal capillary loops arc dissected away from 
t e undcrljnng tissues Small, irregular capil- 
lary loops begin to grow out of the stumps of 
tne thrombosed arterioles after 3 to 4 months 



I ig 10 Photogrnph of hind 7 hours after exposure lo 
lcm(Knture of —40 degrees centigrade Solid lines repre 
scut limits of hj iicsthesm dotted line, limits of hvpalgesn 
In the inilcx and little fingers there was a complete loss of 
pain and touch over the distal phalanges 

but 6 to 10 months ma\ elapse before the 
appearance of the capillar} bed approaches 
the normal If a secure thrombosis has de- 
veloped within the vessels at the artcriolar- 
capiilar\ junctions before the release of the 
vasospasm, then the extravasation and blister- 
ing do not follow' 

If the damage extends more deeply to affect 
the capillaries beneath the deeper fascia 
planes which suppl} muscles and bone, extrav- 
asation and hemorrhage occur in these tis 
sues, causing increased tension and severe 
pain When thrombosis occurs in the arteri- 
oles supph mg these deeper tissues, dr\ gan- 
grene follow's In such cases superficial blister- 
ing of the skin ma) not occur since the blood 
supply to the skin has been interrupted in the 
deeper tissues The clinical picture simply 
progresses directly from injur}' by cold to dr>' 
gangrene 

The artencs show' interesting changes In 
3 cases, requiring amputation of the little 
finger 3 months after injury from cold, the 
smaller arteries and arterioles showed a re- 
markable thickening of the intima which was 
eight to ten times the normal (Fig 18) The 
vessels resembled those seen in cases of endar 
tcritis obliterans The endothelial lining of 
the vessels was ever}'W'here intact, no thrombi 
were seen and nowhere was there a suggestion 
of recanahzation of an earlier thrombus The 
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mcchiLolcm* prododng these dUDgea tn oot 
cktr Howvr e r «ch dbtnges are aaid to fol 
low long repeated \t*orootor ovcractlMty 
The vein* were not inrolred In these patho- 
logical chantei- 

Neoral (opines are enggested c£nkan> bp 
the senson changes in (be skin and bp the 
topographical and chrooologlcai reUtlonihlps 
eiisuQg bet w e en tenM(> lose and Iom of 
sweating llttt^oglcal strrdles oi oer\%s hare 
not been auccesafaUr made becaute of the 
dlfficnlty in obtaining suitable tlaane- Wbeth 


cr the lo$» of sweating u due to local damtgeto 
n'mpathctic DCrre fibera or to direct lojorp to 
the sweat glands LbemsdiTs has not u pet 
been definitely cstibUshed. 

TiEATVtarr 

The treatment of high ahltude frostbite 
must be duTCted in the first Instanre to the 
pr rvTntJOP of these Injories bp reduemg the 
necessnrp ceposare to cold and the rills oi 
general anoranla. These factors are always 
subject to dislocsUoa in tbe heat of battle 
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Fig 13 a, Photograph of a severe case of the dry type of high altitude frostbite 
10 hours after injury (sulfamlarmde powder dressing) b, Same hand 5 necks later 
showing spontaneous amputation by dry gangrene. 


and their reduction falls -within the pro-vince trolled exposures to cold have not yielded re- 
of the tactiaan and the engineer suits -which would indicate that such a line of 

Localized anoxemia of the extremities due to investigation would prove profitable 
reflexvasospasm is, however, a straightforward Release of vasoconstnction and its atten- 
medical problem Its prevention and treat- dant ischemia appear to be a matter of prime 
ment present a challenge to the physiaan importance in the treatment of these cases and 
Three types of protective ointments have must be obtained early if the measure is to be 
been studied upon the extremities of normal effective, that is, before thrombosis has taken 
indi-viduals and patients in whom cold damage place Vasodilatation may be brought about 
has occurred from the -viewpoint of preventing m the extremities in. several ways 
the lowering of skin temperature Careful The simplest way to produce vasodilatation 
studies of skin temperature readings after con- is by the local application of heat, but the de- 



, 14 - a, Photograph of a severe case of the dry type of stages of mummification and dry gangrene b, One month 

nigh altitude frostbite 10 days after injury Note the early later after guillotine amputation of gangrenous parts 


SimCER^ G^*NECX)LOr\ ASD OBSTTTRICS 
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jfire of wimth »hlch ibcrnld br ipfJJwJ to • 
frtatlnUcti extrmilN during th« c«riv houi* 
or d*ji of tfftlmmt a t moot qunlHwi. 
Grtcne (i) hu trcoomHrTtded thil tie: froft 
bitten crtmnltv be kept 4t t tempeoiture 
tpproxifniteh pfui f to pfea 5 dernret ceoU 
gride beenuse In hu opinke (1) wnt to the 
fn»en pert intreua iu toetebcUun »od lu 
orygrn rtquJremenu end encourtgee the 
poiiih of bectena end (1) beeeuse wroth 
iacreeees the dov of btood to the pert, reeult 
in* In greeter treoMtdeUori ind bUiterhw 
Greene ates Luke s work erhidi thoved that 
(be fumn] rate of tucue cultcur* U grrstect 
between minus degrree cenligredc and jJu* 
S dc gi eea centigrade 

In line with thii mi toning Grrene hu de- 
sTJcd a tberapeutK refriftwator (*) It com 
tain* one compartment in which aobd carbon 
diodde u placed and a *econd compartment 
Into wtuch tbe froatUtten estremitio ina> be 
placed The former eommantcate* with the 
latter through s-ent* which can be opened and 
dosed u deaJreJ to regulate the temperatore 
which 13 recorded br a thermometer and can 
be read from outtidc tbe box. It U posrfble to 
reduce the temperatUTt In the compartroenl 
in whH± the eitmrutie* are placed as low u 
minus JO degrees centlgra^ He advdeea 
treatment of fro^hitten ertemitlcs b> plaang 
ttwTTi In the caWnct with the temperature oJ 
the air In tbe compartment set at rius 3 or 3 
degrees centigrade and keeping them there 
for sesTral da "s, or esm a week, ontil their 


rerom-a! Srara the cold cabinet to room fern 
pomlure U do longer followed bs pain m the 
parts. 

We hasT found CrerD C 1 nrfngct a tor an in 
(tenious appauatus and srrs useful for estab- 
iuhiflg controlled cccdilJciDs foe studnng the 
eSect of cdM upon DomaJ and frostbitten es 
tremitiei. W c ait not jrt prewed, howew 
toarrept without rrserwJoo nk id^ regard 
log the therapeuttc ealue of cold In the treat 
nient of the cold damage incurred b\ high 
ahltode firm. 

It does not necessariK bold that becainc 
lemperatirres between minus s and phis 5 dc 
grees eenligrade are optimum foe tWue oil 
lures /* ritr* batbeu with nutrient fluid 
the aame temperatures arc eptimum for tbe 
metabolum ot adult tlsn>e c^ la rra and 
dependent for their olafitr upon tbe exchange 
of gases in tbe cirmlating blood SlrTbomu 
Levis (3) atates cate'mncalh If the skin Is 
auffiaendy ct 4 d, 10 degrees centigrade (50 de 
greet F ) or le>s, tbe blood wiD not part with 
IUoT\-gen Ifweaasuiue Lewbtobecorrecl 
It aeeTTM illagical to reduce the temperature 
of the alrend> damaged tissues below 10 de- 
gree* centigrade to the ie\Tl* of 3 to 5 degrees 
centigrade recommerxlcd bv Greene Tbe 
point stressed bs him that the metaboCe re- 
quirements of tfw tissues arc lowered at the 
temperature be recommend seems of lltllc 
cofisequen 'c o comparivm with th funda 
mental fact that do osj-gen fa relcawd br tbe 
Uood to tbe tissues at these temperatares. 
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Fig 16 Photognipb of a case which showed mcsied features of both ■act and do 
tj-pcs of mild high altitude frostbite a, Hemorrhagic blistering soon after injury 
b, Same hand 3 months later shomng dry gangrene of deeper tissues Note sharp 
line of demarcation between liable and gangrenous tissue 



r'l “ enst Minch showed mixed fca 

lures of both wet and dn t\ lies of scsxrc Inch altitude 
irosibite a IIupc I'esicular blister 7-’ hours after injure 


b isamc hand 10 davs later showing dra gangrene detelop- 
tng in the deeper tissues of the finger tijis c ''amc hand 
S months later 
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(UfTTaeici to moptuat^ 6(«rr froe tncrtaaeW hVd> 

tllJtoiW tmittl of tfa« dry rrpc 'W ibt turned tkkk 

(Uif o< IntDOt wd tlw teinc^ ^ mrirtt rfwifdif 
or c'rtdmn e< remtluitkB. The tadM^tlaoi b Intel. 

Our ttodles hi\'<e thoira ttul gnal <liff«r 
eocts ia trmpentun osully exut betvmi tbe 
enrirooaest tnd the »arftce of the extrtrnily 
Great \*«ruUons io the*e (SSemcet o< ten 
penture an (oucui betireea the tvo hnjwt* of 
the came lrKlI\*tduiJ If one U ooraud and the 
other is damaged b> cold \i*o great differ 
enccs between enriracirneTitai and surface tern 
peratures ma> be found In the same hand vfth 
v'snatiacu m the general lexrl of the enWron 
mental te mp e ra ture and the duration of eipo- 
sare to that temperature Onl\ in taking 
temperature readl^ frequenlh directlv from 
the stm itself and preferahl) with an eJeclrfc 
thermocouple can the acto^ temperature of 
the liBun of an extremity be a«uratel> 
Lnown oe c\Tn ipjtfoxicnalcl) Judged. Thisb 
all dearl> shown m Figure 9 The frostUtlei) 
left hand iehI tbe nor^ ri^t band of a pa 
Uent were placed in tbe cold chamber the 
temperature of which was minus 8 de g re es 
emUgrade The temperature of the affected 
left hand at the beginning 0/ the eipeiiiDent 
was plus j8 degrees centigrade and that of tbe 
Dort^ ngbt hiuid was plus *j degre e s centi 
grade Ten minutes later the tanperatuie of 
the affected left hand had fallen to plus 1 dc 
gree centigrade and that of the nonoal rf^ 
hand to plus 18 degrees centigrade. U this 


TObt the damaged left hand aas rrayned 
from the cold boi but the Donual right hand 
was kept b the box. Tortr minutes later the 
temperaterTe of the right fsand had fallen to 
phis 6 degrees centigTade and the tempeature 
of tbe cold box had nsen frocn ralDos 14 de 
gttts centigTade to minus 8 degrees ceotl'* 
grade. 

It has been noted b) raanj ohsmera, In- 
datCng ouracJvTs, that a froatWttcn hand ts 
more a^ to bBitcr if it is rapidly warmed or 
warmed abo\T normal bod\ tempcratarc than 
If It Is kept cooL Greeoc reasons »h«i thi 5 i* 
because ^th tbe wanning, blood retoms bi 
largt N-tJmne into capfUarres whose waQi have 
been damaged and hare suffered pwthologtcal 
Incrrase In pomeabflitx Transuulrao takes 
place thrrxj^ these damaged walls into tbe 
adjacent tissues, thus causing the dropsical 
and NTslculif bUsten already described. M itb 
this we are in amentent. Grrew abo be 
UeNTS, bowexer tut the most Important ob- 
Jeclire In the tarh immediate ireatioent of 
tbe froetbitten band b to prexest tbe forma 
tloo of blblers and be srpuld do tha b\ re 
Mrrctlog tbe qoanUlx of blood ffenring bto 
tbe cafillaiy beds by cosUnumg penphenl 
naocoiBtnciion. This vasocnnstricti^ he 


pccficscs to obtain hr keqifDg tbe damaged 
parts cold and adnscs keeping than in a 
tanperalare sGghlly aboxe freetlng from the 
time of injury to as long as sexeiai daya. W e 
are not prepared to accept this form of treat 
menl at this time 

In an effort to eraluate Greeoe ■ recommen' 
dabons for treatment by continued cooling 
we ha\T treated a serres of cases bv keeping 
the damaged parts at controlled temperatom 
approximating thoae advised by Greeoc for 
penods ranging from 34 to 48 houn after the 
Injury had been sustained- S mulUneouih 
we baxt treated a second series of cases bx 
exposing the damaged parts to room tempera 
turc, thus allowing a ipooUneoui refilling of 
tbe capOlarx beds at a natural rile and to s 
QOTOul degree without attempting to interfere 
with natural nhx-slological reparative pfoc 
esses In oor Judgment the resalts obtained 
by this method were equal or better ihsn 
thoae obtained b\ coollnued cooheg It “ 
our mipcesdcm that loa bCstcring oemrred in 
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MINVLTE^ 

Fig ig Chart showing effect of amyl nitrate, alcohol and sympathetic nerve trunk 
block upon a case of moderately severe high altitude frostbite of both hands within an 
hour of mjury Thermocouples a ere applied to the finger tips and the capillary beds 
at the base of all the finger nails were eiarmned microscopically No blood was pres- 
ent in any of the capillary beds of the affected fingers Amyl nitrate inhalation (am- 
puls 2) was given wuthout filhng of the capillaries The surface temperatures of the 
finger tips fell sharply Alcohol (4 ounces) was given to the patient and sunilar read- 
ings and observations were earned out at frequent intervals The capdlanes did not 
fill with blood The surface temperatures of the finger tips of both hands dropped 
shghtly but was more marked in the more senously damaged left hand Paraverte 
bral block wnth 2 piercent novocain was performed at the level of the first nb, produced 
opening and filhng of the capillaries with blood, progressive rise in the skin tempera- 
ture readmgs and appreciable warming of the nght hand On the left side, no blood 
was seen to enter the capdlanes and there was a shght decrease in the surface tem 
perature readings of the mger tips The curves represent the mean surface temper- 
ature readings taken from three fingers of each hand 


those patients treated by coohng but on the 
other hand, the patients as a group, com- 
plained moie of pain and required more seda- 
tion than those treated by exposure to room 
temperature and there was ultimately a great- 
er loss of tissue 

It has been our plan whenever patients 
were received with two extremities equally 
damaged to treat one extremity with the con- 
tinued apphcation of cold and to treat the 
other extremity by exposure to room tempera- 
ture To date we have had only one patient 
considered suitable for such a controlled ex- 
penment This patient came under treatment 
soon after he had received cold injury to both 
hands which to us appeared about equally 
damaged Thermocouples were attached to 
the five digits of his left hand and the extrem- 
itv was placed m cold packs for 48 hours 
Skin surface temperature readings were made 
everj'^ 15 to 30 mmutes dunng this penod 
The right hand was exposed to room tempera- 
ture Dunng the 48 hours of observation the 
patient complained of more pain m the hand 
treated bj' cold than m the other hand The 


stages in the subsequent course m the two 
hands was very similar Moderate bhstenng 



5 10 15 20 

MIMLLTES 


Fig 20 Graph to show reflex warming of normal and 
frostbitten hands The patient was seated m a room of 
average temperature, and his feet immersed in warm w ater 
at 46 degrees C (115° F), for 15 rmnutes The sohd hne 
shows the mean nse in the skm temperatures of the finger 
tips in a normal hand The broken fine show 5 the mean 
nse in the skin temperatures of the finger tips in a hand 
which had suffered moderatelj severe frostbite 2 months 
before 
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MtNUTE5 

Hi Ofip4 to tbo« t£trl ^ ijtifUknK Uock 
0* Um mtIm tcB[peruar«i W CrouWcta bndi. t cKk 
piUAAce Uacl ei tW nvpatbrtk owi •« bmcI« rv^ 
rmtnB^ nh prr <mt moola u ib* inri ei tte 
tru nb. 

J lliU tdJt— 4 kow n /hr rr^afiiy VuoamUk 
Uaa at tb» tmnml art main tt£[ pmsCinl. bal tbroabotb 
bad hot uLn pkce. IcBiDrd«Cri7«/lcf bl^ ukadond 
Ibe ap[Q«r7 kiopi la tb* fisjrer tfp* trxts Ckd. bccanr 

Tilbte asdcT Ibe nkrotafie, cad (W tkn (mfXTatwt* 

B iSaitfSt coit~i4 bnn ^rr tJ^•art \ «arai 
tbictxe ud tbnmbOB* d tbe (emoAl trUriak* a 
prartL 0r*i(i«lbrtle block Uikd to c*k» drrvUo* <4 

»lln tTBp 0 >tur« Q( TTfil>t| tl txf*^na ¥\ Ibc fnfti ti|» 

C Ud<rttt COM— 6 net tfkr rr^*aor Tbra<Bbn«s 
k»d u nrrf d t tW iIom of iB.fvT la Ikn paunit Kofm- 
crmlkn <d tbo tkitju jt U UttkimI n(4ItuT tor* k>d nn( 
) r 1 bcm at tbc tm tha bkick uaade 
0 UtitTtJo (*m—6 ■la fli afVT c^aqra Partial rr 
tmrraura a/ cafalkry loopa bad CiVa plarf u Out i*- 
mL Sj-npaibctic bkick caord taodcnu ambi^ d 
(Im inccT Up at raom topcntxr* 

£ i/fdirtJh or— d mta ikt fkr fmrt TTiC taiar 
paueet at n 0 FoOcnroti bkici. {atm at kept ml naan 
IttB^aratara for mmatra, daoiit bleb ta>a actn 
aamiss took pile* TV at* tbcD placrd B cold 
ebaaVf ( t e mp oatgra — to drfrto C X ^ot tbanrcifB- 

tata (aS la tbe torlacT Impmtm c4 tbc bud Tbit^ 
bot takraoc* t* cqU >« tuO bthw Dormal cod br tt abO 
ooAt (or Infb ahitada Bjmt 

and dcaquamilion occutrrd In both haiidL 
Fcrflcrtrin^ th]» thm was the umal appearance 
of the rematninf lUn and both hin^ became 


bloc and painful In cohl weatber IIoan-cT 
lhc*c rcaclicm >tTrc more marinlln ibc hatri 
treated b> the appltralkm of r Id 

Other methods of rdcaNinc jieripbcral \aso- 
cojtotnctJoniaiT (a) b\ appJv^nK heat to the 
berf) aia^hole which M^acta a j:|cnendijrd 
diUutioQ f peripheral Hood \T>#eb fa all 
rctmrdlka and thua prwiticta n&n wamung 
(Fig jo) (b) b\ the action of drug* (fuch aj 
ani)l nitrate nttroRiveenn alcohol tbeaaDtr 

latcaandpaporcnne)«hIcbaffcctdlrcctJ> tt 

rauKulatuie of tic Hood \T»*el wajti (c) by 
the action of drupi wbich act prmtarflv opoo 
the autonomic nenwa Raton wbich tn turn 
acts upoQ the blood \-oseI walla through the 
medium of tic ijtd pathetic motor fiben (olco- 
lenic acuL mcchoin) and (d) faieetlcn bloct 
Ing of rilner the p^phcial nertr oe Rtnpa 
thctic nerve tranks. 

Aa prrvknalv atafed Lf an) of theic meaa- 
urti are to be effecthT the) mu*l be carried 
OQt before timboau has taken place at the 
arteriolar-cafiDaf) }uneliocii. Cfatiraam re* 
aoUa can be antinpaled if the defroating and 
tie release of vtioapasm can be accoreplnied 
while the airman la itiU m ^bt Chen^cal 
metioda for produdog relaxatioa would obd 
ouil) ha\T ad^anta{^B o\fr nerve btocL 
ing preordurea which require eaactmff aureicil 
aillL 

With titi fa mind we ha\T carried out et 
penmenU with amj-i nitrate nltroghTenn, 
alcohol and aaptiin Thcae drugs were ad 
rnfauaJered both to ncmnal persona and to pa 
dents who had recentl) rccei\'vd injurrei to 
their fingers from CTCeanxT cold The effect of 
these drugs oo the penpheral capjfUan drroh 
tion was studied b\ means of clcctnc thermo 
oDuples and sfmultaoeout direct mlcroscom 
of tie capillarieB themselves. Cootrirv to tie 
geoerall) accepted actloa as reported in tert 
books none of these drugs ciits^ an cicsation 
of the temperature io the tested parts tux 
did they cause a dilatation of the capfUai' 
b«i(rig tg) 

Similar experiments with drops acting upoo 
Hood NTS^ walla through the medium of the 
aatoQomic nervous Rstem ha t also been 
carried out with sfanilai ntgari t result*. 

Blocking of the srmpathetk oerxr tnrak 
and the stellate ganghoo with ncrvocain ha* 
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been performed in patients suffering at the 
time from acute vasoconstriction as a result 
of exposure to intense cold The results ob- 
tained tended to establish the fact that acute 
dilatation of the penpheral capillary bed 
could be effected m extremities m which there 
had not been permanent anatomical injury to 
the capillary wall, or thrombosis at the arten- 
olar-capillary junctions On the other hand, 
as would be expected in the more senously 
affected extremities in which these two patho- 


logical changes had already occurred, blocking 
of the sympathetic tiunk and the stellate 
ganglion failed to produce either a rise m the 
skin temperatures of the finger tips or a re- 
appearance of blood in the terminal capillary 
beds (Fig 2i) 
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rKhMAR"^ ENDOMETRIOSIS OF THE CrR\I\ OTERI 

\.FL\SH MD PhD F VCLS^ «nd H. RAPPAPORT MD Lnrtru t. \I C A-UJ 
CWc*(c\ IlGooii 


P RIMAJl\ endomrtnodi ol the cervu 
utenlinre HobbioitdLmar lokrc' 
cent c**e report of thu condiUoc, foeux) 
ocUy one autbentk cue reconled io llie 
ntcrature These Katbon bdleve that most of 
the other reported cues of cn^-fciJ eadametri 
osb hive Imii dthcr exteosacii from codo- 
metnosis of the rccto\'i(pni] septom or cues 
in which cj-stiall) dlUted cemdi gUndi were 
found deep in the fibramittcuUr cUomi. How 
e\'er i cirrful seircfa of the Utenture revolcd 
3 mme dies which cm be conddered u pci* 
muy endoroctriosb of the ce^\^x. K 6lh cue 
win be reported In thi* piper 

irvww or umAniiE 
Fds reported the case of i 33 pear ofd uo- 
mirrkdnuUIpmwbo on hnt idimsdoa.com- 
pUioed of vijlail dtschirfe and ngbt lover 
epudnot pilm Retrodeiioo of uterus lod 
duDolc ippextdidtb were dligttosed A reo 
trifiutloo and appendectomy were performed 
four mocths later puin wu still pcent aod 
ber menses were irregular On cxamloatioo 
the uterus wu found to be weD hied ante 
rforty A scar wu found ertenduif from the 
cervix to the left s>dc of the vaginal vaulL 
Three dark red nodolea, each abmt 4 milb 
EoeteTi In diameter formlogachua werepie*- 
ent on tbc left fide of the cervix. Neftberthe 


stnial stage Recent bemorrhagei were seen 
00 the soiface Islands of endometrial tr«cw. 
and cvidencti of old hemorrhages a ere present 
also In the deeper lavm of tlw fibronuacuUr 
wall of the cmdi. In view of the perustoicc 
of the patients complaints Fds coosidfTed 
the ponbOity of adeoom>tMU of the uterut 
The patient ndosed aaotlw operation. 

The fuperfida] location of the nodoles and 
tlttir presence in the Immediate sHonltv cf a 
scar suggest that this wu a case of fniraary 
transplantaboo cf endametrial tiiioe to llw 
vaginal portion of the cervix. In view of the 
fact that only a BnaJl portion of the crnie 
wu avaHahle for exanunaUoo that islands of 
endtanetnum were found also In the deeper 
layers of the hbromusenJar wall and that the 
patient s cnmplilnls persisted after achfeo of 
the lesioB, an ertmuoa from the rectoiaginal 
septum or frocD the sertaal surface of the idpra 
vmgi oil portl 00 of the cervia cannot be excluded 
with cmaJntj These extensiaDS, hoveirr 
are usually located 00 the posterior cemcil 
Up Furthermace no evidence of pdric eodo- 
metHosu wu found at the time of the £jtt 
operatioo That islands of eodonjetrium were 
found also In the deeper U}Tn can be explained 
by the presence of the scar in which eodococ 
trial fragments may ha\T become entrapped. 

A second case wu reported b> Rashmort. 


scar DOT the nodules were seen when the n* 
tient wu examined at the thoe of ber orst 
admission nor wu there anc-thing m the his- 
tory which would suggest the pcutsible orimo 
of the scar ApoTtiew of the cenix containing 
the scar and the nodules wu excised Histo- 
logical examinattoQ showed the squamous 
epithelium of the cervu Intact except In those 
areu where the oodules were local^ Here It 
wu absent aod tbete wu Instead typical eo- 
dooietrial stroma with glands In the pcemen- 


Tmb tW DsTWtBfW * ti Citf j t kv ud f UV *«g 
<ou HatatiL CkSoco. ULmm „ 

Ut M« o !4«bM HexfiOl CaM^ Sla aK i ll . 

\«rth CmbM. 


\ tOiearold primipan mwiptirrml of iU|bt 
bm nha discharTt (nan Lb« yaftos lu^hsd unrd 
da> sIUi hcrnmslruUoe wu doe. Foarinr' 
prior to tJui pstxflt bad giivn blrtli to cliud at 
lera \ mJoo aod mjactxa ere door fee teiise 
loertia. Ezanmatloo revealed amaU potrpold sod 
ale of tha vailaa] portioD of tbe cemx t the rix^t 
ol the oa, abMt qaarler of u rack in dasetrr 
diKharainx dart bfownirt flpid HKtolocical o 
tfluiaoae of the cxciaed Idioa abo«ed eodometnaJ 
■laoda MUToended b7 dfcldiia- T and kal/ ert^ 
Uter patmt maimed staunc that Uw bteediaa coe 
tmed Dart, bJood-sta^ieJda tta ne u preaent 
The frvmlh os the cerrii wu fro* t* to thire 
tjsea aa laif* aa brform the 6i»t itmoril aad there 
wu fliglu weeding The eodomaeinal rmpliat u 
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exased and the uterus curetted, normal tissue of 
eatlv pregnanev was obtained 

The author concluded that at the time of 
the first operative dehvery some of the loos- 
ened endometrium probably became attached 
in the laceration of the cervix and dunng the 
ensuing pregnancy underwent “normal hyper- 
trophy ” Ihe hypertroph}'- and bleeding in 
pregnancy suggested a carcinoma of the cer- 
vix but this could be ruled out by the histo- 
logical examination 

Fobe reported the 3d case in a 23 j'ear old 
nulhpara 

After 2 ) ears of marnage she consulted a physician 
because of di smenorrhea and stenlity He diagnosed 
a retroversion, did a curettage followed by inguinal 
shortening of the round ligaments Shortly after 
ward she became pregnant but aborted in the 3d 
month About years after the operation the pa- 
tient, then in the 3d month of her second pregnanej , 
noticed a brownish discharge from the vagina A 
small elevation, about the size of a hazelnut, was 
present on the antenor lip of the cervix The lesion 
was excised The histological diagnosis was endo 
metnoma with decidual reaction A month later the 
cervix was completely healed She had an uncom- 
plicated dehvery at term 

This case can be considered as pnmary cer- 
vical endoraetnosis The localization of the 
lesion in the superficial portion of the antenor 
cervical hp would by itself strongly support 
such a diagnosis 

Hobbs and Lazar reported the following case 

A 40 year old white woman complained of irregu- 
lar vaginal bleedmg, pain in lower abdomen, and 
backache In 1932 she had a uterine suspension, left 
salpingo-oophorectomy, nght salpingectomy, and ap 
pendectomy She had two pregnanaes 12 and 14 
years ago, which terminated in normal delivenes A 
chronic cervicitis with an irregular and enlarged cor- 
pus was found A complete hysterectomy was done 
The corpus uteri was enlarged two and one-half 
times There were dense adhesions to the left side 
of the pelvis, the omentum, the bladder, and the 
sigmoid There was no evidence of pelvic endometn- 
osis Examination of the cervix showed the portio 
covered by normal epithelium and its surface smooth 
and glistening The cervical canal was normal with 
the exception of a small brown area, o 5 centimeter 
in diameter, near the external os on the nght side 
Sections showed typical endometnosis Many sec- 
tions from the pos tenor portion of the cervix and the 
uterus showed no evidence of endometnal tissue 

In this case the entire uterus was available 
for examination and endometnosis was found 
only m the cervix 


The sth case was reported by Henriques 

A 40 > ear old marned w'oman, one night dunng 
her menstrual penod, suddenly had a severe vaginal 
hemorrhage hlenstrual penods had been normal 
since the age of 15 The patient had had 9 normal 
deliveries, the last about 8 years pnor to the present 
episode Tor the past 8 years she had been suffenng 
from dysmenorrhea The vulva was covered with 
dark red, partly clotted blood On the vaginal por- 
tion of the cervix was seen a soft, bleeding, red mass 
about the size of a hen’s egg Uterus and adnexa 
presented no abnormalities A carcinoma was sus- 
pected Histological examination of a biopsy speci- 
men revealed the presence of a hyperplastic endo- 
mctnal growth The cervix was amputated Post- 
operative course was uneventful. At the time of the 
publication 18 months had elapsed since the opera- 
tion, with the patient in perfect health and without 
any menstrual complaints 

This case is interesting because it closely sim- 
ulated cervical carcinoma m its chmeal mani- 
festations No case of cervical endometnosis 
producing such a severe hemorrhage is re- 
corded m the literature The author did not 
state whether the amputated cervix was ex- 
atmned histologically For a complete evalu- 
ation of this case it would have been interest- 
ing to know whether or not the endometnal 
growth was confined to the surface of the vag- 
inal portion of the cervix and whether and how 
far it extended into the cervical canal Here, 
as m the first case, extension from endoraetn- 
osis elsewhere m the uterus cannot be excluded 
with certainty It is hkely that the lesion was 
confined to the cervix, m view of the complete 
cessation of all menstrual complaints after the 
amputation of the cervix 

CASE REPORT 

R S , a white woman, was seen by one of us (Lash) 
for the first time in October, 1937 At that time she 
was 31 years old and had been marned for 13 years 
She had two spontaneous delivenes (1926 and 1928) 
and two induced abortions (1930 and 1936) Men- 
struation began at the age of 15 and was regular 
The flow lasted 5 days until her first abortion, 7 days 
since then Smee her first abortion she had been pass- 
mg clots with her menstrual flow Vaginal examina 
tion revealed the followmg The vulva showed no 
abnormality, the cervix presented a round, hard, 
transverse external os , the corpus was somewhat en- 
larged and firm, and freely movable, the nght broad 
ligament was thickened, fixed and tender, the left 
ovary was twice the size of normal A red area, 
about I centimeter in diameter, was noted on the an- 
tenor cervical lip, about 2 centimeters from the ex 
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Tig 3 High power magnification of one of the glands 
show n in Figure 2 X 295 


of Hobbs and Lazar) In most instances, hys- 
terectomy was not done because histological 
examination of the biopsy matenal revealed 
the benign nature of the lesion We believe 
that, on the basis of the clinical and patholog- 
ical data available in these cases, the following 
cntena can be used m favor of the diagnosis of 
pnmary endometriosis of the cervix 

1 Localization of the lesion on the antenor 
cervical hp or to the right or left of the exter- 
nal os (Secondary extensions of endometno- 
sis into the cervix are usually located in the 
postenor cervical wall ) 

2 Presence of endometnal islands in the 
most superficial areas of the vaginal portion, 
immediately beneath the squamous cell epi- 
thelium br directly exposed to the surface 

3 Presence of endometrial islands within 
scar tissue 

4 Absence of clinical evidence of endo- 
metriosis of the uterus or the rectovaginal 
septum 

5 Cessation of the clinical symptoms after 
excision of the lesion 

From the clinical standpoint the condition 
IS important because in the majonty of cases 
vaginal bleedmg or a brownish discharge from 
the vagina is the outstanding if not the only 
symptom This together with the finding of a 
dark red or browmsh red elevated area or nod- 
ule on the cervix may easily lead to the sus- 
picion of carcinoma This actually happened 



Fig 4 Cervical gland from the \ icimty of the endome 
tnal implant. X 295 


in 3 of the reviewed cases and in the i reported 
by us, and only the histological examination 
revealed the true nature of the condition 
On the basis of the clinical and pathological 
findings in the 6 cases of pnmary cervical en- 
dometriosis so far reported it seems likely that 
the condition is due to grafting of endometnal 
or decidual tissue fragments This holds true 
also for some cases of primary endometnosis 
of the vagina (Kleine) vulva (Henry), and for 
most cases of perineal endometnosis (Palmer, 
Neuweiler, Prager, Violet, Maliphant, Micho- 
litsch) That transplantation of endometnal 
tissue in the lower genital tract is possible was 
shown by Schmid He produced artificial en- 
dometriosis of the vagina in 19 women, on 
whom he had to perform total hysterectomies, 
by placing endometnal fragments from the re- 
moved uterus into the operative vaginal wound 
without fixing them These grafts took in most 
instances, underwent regular cyclic changes 
and caused regular vaginal bleedihg similar to 
menstruations, which was the purpose of the 
procedure It is well known that decidua has 
been, m a number of instances, inadvertently 
transplanted into abdormnal wounds during 
cesarean sections, with subsequent develop- 
ment of endometnosis in the abdominal scar 
It is, therefore, logical to assume that also in 
dehveries per vtas naturales, operative or non- 
operative, decidual fragments may become en- 
trapped m cervical lacerations, vaginal or per- 




SURG13l\ G\’VECOLOC\ AND OBSTTTRICS 


local (can, or id qilnoiom} voundi and if 
CDodltjom for conUnocd proirlh arc fav'orabic 
mi\ rvTntuaII\ lead lo the dc^T^opmcot of 
cnaometrlcaia 

Pembcrtoc and otben ha%T raised the ques- 
tion wh\ nviametriods of the cervix and the 
lower f^tal tract is not more commoolj acen 
coQsldednj; the fact that menstrual blovd con 
tains pieces of viable etctlometnutn and a cu 
rettajfc precedes manv plastic cmeratlocts on 
the va^^na. It ts questionable whether endo- 
metrial fragments normallv shed during men 
itruatlon are viable enough for grafbog on the 
intact sqoamous cell epitbchom of the cervix. 
Id 5 of the 6 cases mcntloced In this paper 
pircgnaodes or curctteinents preceded the de 
vdopment of cervical endocnetnotis. In one 
r«ie (i) In srblch do sncfa history coold be ob- 
tained the IcnoQ sras found in the Immedule 
vianity of a acar an irxilcatloci that there 
most have heen socae operative aunlpuUtjoa 
of the cervix. Although it is accepted nr some 
tutbon that end omet^um cast oQ duruig (oen- 
itrutUan may coder certam coodidees, Im 
plant itaelf on the peritooeom (Sampson) it 
Is BOt ver> Ekely that (be intact squamoos 
ceH eplthdi cm of the lower genital tract woold 
be a proper tudoa for such iffiplantatkm Ab- 
sence of stet&e cociditioos La the cervix as 
they exist lo tbepentoocal cavity and the con- 
tinnous desquamation of the superficial laj-eia 
of the squamous cdl epithelium would DnHiUtc 
against the grafting of aH) kind of endooetnaJ 
tlasoe, partKularlv on the Intact epitbeliom. 
It seems, therefore, that a traumatic lesioii,for 
instance a cemcal laceration, or a vaginal or 
perineal tear Is a neceattr> prcrequidte lor the 
unplantatioa of endotnetrium in these areas. 
The frequent presence of some degree of In 
feebon m these lesions would however fur 
ther dirmniih the chanaa erf successful graft 
log Hobba and Laxar suggest that a change 
in hv’drogcn-ioa codcentratloo may be a lac 
tor in mhibiUng the growth of endorrwtnal 


tbsuc In the ermt. It would seem tlm the 
three ficlofs, nantdv absence of slenie coo- 
ditfoos resistance of the Intact squamom 
cdl epithdinm to ImpUntation, and the fre 
quent presence of some degree of Infection in 
cerricaJ erosions and lacerations, explains saf 
fideoth the relative ranl\ of primary tark*- 
metrfosis of the cervix. 


fUUUAXT 

A case of priraarv endorotnoils of the err 
via Is report^ OnJj s other cases of tha coo 
dltloQ were found retieded in the Dteraturc 
Cludcall) it is In the majoiit) of imtances 
characterlied by vaginal bleeding with or with 
out dj-smenorrhea and b) the presence of a 
dark red or brownish red growth oo the vagi 
nal portkn of the cervix, athcr oo the ante 
rior cervical bp or to the right or left of the 
extemal oa. In 4 of the 6 cases mallgoaocy 
was suspected a^ coald be ruled out cmlv 
by hittoiofical examinabocL The coodilke Ii 
most prolublv due to transplaotabon of a 
dometrul or deddual tissue fragmetiU to the 
vaginal portion of the cmix. Its rantr can 
be e^ilained b) the resistance of intact itiatl 
fied sqaamens cell efrfthelium to grafting and 
by the presence of some degree of Infectm (q 
cemcai lacerations and erotioos- 
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ONE STAGE PANCREATODUODENECTOMY 

ALEXANDER BRUNSCHWIG, M D , F A C S , Chicago, Illinois 


E xcision of the entire duodenum and 
head and neck of the pancreas m one 
f stage for carcinoma of the ampulla, 
head of the pancreas, or lower common 
duct has been successfully performed on a num- 
ber of occasions by several surgeons Vanations 
in operative technique have been descnbed in- 
cluding methods for implantation of the pan- 
creatic duct into the jejunum 
The writer in 1937 described a two stage 
procedure for resection of the entire duode- 
num, and head and neck of the pancreas — 
pancreatoduodenectomy (i) This procedure 
was earned out m one stage for the first time 
in 1939, but the patient died suddenlj’’ on the 
4th postoperative day, after minimal reaction 
from operation No necropsy was obtained, 
and the clinical impression of the cause of death 
was coronarj' occlusion A first successful 
radical one stage resection was performed by 
\\'hipple in 1940 A P6l3'a type gastrojejunos- 
tomy, ivith choledochojcjunostomy was the 
procedure employed in re-establishing conti- 
nuity of the upper alimentary tract 
The purpose of this report is to record expe- 
riences in 8 patients subjected to one stage pan- 
creatoduodenectomj’^ The technique origi- 
nally descnbed for the two stage procedure 
has been modified only in that transection 
above is carried out through the junction of 
the lower fifth or sixth of the stomach with 
the upper four-fifths or five sixths, instead of 
at the pylonc sphincter, and transection be- 
low IS made in the jejunum about 3 to 6 centi- 
meters bej'ond the ligament of Treita instead 
of through the first i or 2 centimeters of jeju- 
num, the ligament being completelv divided 
\ cliolcdocliojcjunostomi is performed in- 
stead of cholec\'stjcjunostom\ 

\t the risk of repetition a suniman of 
the opcratixe procedure follows (Figs i and 
2) Continuous spiml anesthesia is used if 
Jio'-silile and silk suture technique is followed 

1 rom Ihc Ilciurtmcnt of Surj:cr> tlic 1 mver-itv of Chicaco 
facilitalcd b% O C Miller I und for Cancer Kr 
^arch I ni\crsit% of Chicapo, rrc*<ntctl before Ibe C^lcapo 
^urpcal «:ocict> Ma\ 5 1913 


throughout The chief steps in the operation 
arc 

1 A high midline, transverse, or mverted- 
T masion 

2 The head of pancreas and duodenum 
are mobihzed by masion of the pentoneum 
along the greater curvature of the duodenum 
This step aids m ascertaining if the neoplasm 
has invaded the first portions of theportalvein 

3 The low'er stomach is transected and 
the upper segment is closed The superior 
pancreatoduodenal artery is divided near the 
duodenal wall 

4 The common bile duct is transected at 
or slightly below the level of the upper margin 
of the first portion of the duodenum 

5 The neck or proximal portion of the 
body of the pancreas is transected at the level 
of or slightly to the right of the superior mes- 
enteric vessels In the stump of the pancreas, 
the mam pancreatic duct is secured in a hemo- 
stat twisted through a 90 degree arc, and li- 
gated The pancreatic parenchvma is sewed 
by interrupted interlocking mattress sutures 
that are not tied too tightly 

6 The supenor mesenteric vessels are elc- 
x^ated from the unanate process of the pan- 
creas and third portion of the duodenum 

7 The ligament of Treitz is incised, thus 
freeing the duodenojejunal junction and facili- 
tating transection of the jeiunum distallv 

8 The jejunum 3 to 6 centimeters distal 
to the hgament of Tnetz is transected, and the 
low’er segment is closed bv 3 concentric purse- 
stnng sutures (linen) Duodenum, head of 
pancreas, and lower segment of common bile 
duct arc remox ed 

9 Posterior gaslrojejunostomx is done 

10 The transxcrse mesocolon is inascd to 
permit the first long loop of the jejunum to be 
brought upward for the cholcdochojejunos- 
tomx The latter max be done “antenorlx ’ 

1 1 A jejo-jLjunostomx is made below the 
o|jening in the transxer'^c mesocolon between 
efferent and afferent loops of jejunum going 
to cholcdochojejunostomx 
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13 A toft rabbn dnoo b appUrd to the 
die ol the beat! of tbe pancreas utd the ab> 
domina] wound a closed 

The S case* m tba acnes are rummariied in 
Table I The itrunediafe operati^T mortality 
wassopercent ipaltcat*ur\nved5iiKwthi.<i> 
top of cardnomatosjs inir\i\cd5 months, 
dvinj; of cardnomatoM i 1 bdnp well ami 
ddnp hea\-v phnical labor 16 months after 
operatioa i ts hN'inp and a D after 6 months. 


Se>TTa\ quotwra remain at present un- 
aettlcd in connection witb the newer sarjrm 
of neoplasmi of the head of the panorts and 
ampolur} region and oq 1 > tentative cooclo- 
tions are now permfsaibfe 
Ok siegt rermi hw ttafe >rTah« The 
two atape pcratlon in ahfch anattcenods of 
the ohktnjcted bilian tract I the aBmentarv 
tract ia t he prindpaJ ob/ectf %t 0/ the first slape 
willrrmaia as the procedure 0/ choice In mari 
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cdly debilitated patients It would appear that 
such an anastomosis (choledochoenterostom}'') 
alone, without additional steps, would suflhce 
If gastroenterostomy with or without enteros- 
tomy IS performed, the entire excision might 
as well be earned out A choledochoenteros- 
tomy may be performed under local anesthesia 
or wth suitable general anesthesia if patient 
IS not a suitable subject for spinal anesthesia 
Furthermore, several procedures at the first 
stage favor the production of adhesions which 
renders the second stage more difficult 

Cholcdochocnkrostomy versus cliolccyslcnic- 
roslomy Closure of the upper end of the tran- 
sected common duct, pnor to cholecj^stgas- 
trostomy or entcrostomv is not without haz- 
ard Ligatures have slipped or fallen away 
because of necrosis with escape of bile into the 
peritoneal cavity and bile pentomtis, or wnth 
production of an external biliary fistula In 
case there is obstruction in the lower common 
duct, the latter is dilated and this facilitates 
its anastomosis with bowel 

A choledochoanastomosis therefore obviates 
the possibilities of bile leakage at one site, 
with possible fatal complications, and for this 
reason is preferable to employment of the gall 
bladder for anastomosis to the stomach or 
bowel 

Implaulalion of pancrcalic duct vilo hotocl 
Several instances of the successful implanta- 
tion of the transected portion of the pancreas 
into the jejunum have been reported This is 
an added step in the operation and thus in- 
creases the lime required for the procedure 
Since, normallv, pancreatic juice is poured into 
the intestines it would seem desirable to facil- 
itate this Eendcnce to date indicates that 
some patients get along verj"^ w^ell without pan- 
creatic juice secreted into the alimentare ca- 
nal, absorb normal quantities of fat and haee 
normal stools, olhers get along well but ha\e 
large liulkv, paslv, foul, light colored stools 
and absorb less fat than normal, still others 
lend to steatorrhea and alisorb little fat ( 2 ) 

1 he successful anatomic implantation of the 
fiancrcalic stump into Iiowel in man has not 
'Cl been dcmoiistratcil (o alTord normal or 
a])])recialjle secretion of pancreatic juice into 
the bowel Nccrojise findings in such patients 
after pancrealoduodcncctom\ ha\c not \ct 
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TABLE I —SUMMARY OF 8 CASES OF ONE STAGE 
PANCREATODUODENECTOMY 


Patfenl No 
Age 

1 Diagnosis 

[ Date of 
j operation 

Course 

I Lat 
(313868) 
58 >ti 

j (Zaranoma 
head of 
pancreas 

3-2-39 

Immediate reaction satisfac 
torj Died 4th da> 

No necrop5> 

3 Th 
(348815) 

71 yn 

Carcinoma, 
bead of 
pancreas 

9-26-40 

! 

Died 3d da> Isecropsj 
bilateral aspiration 
bronchopneumonia 

3 FI 
(33544) 

57 >T^ 

Carcinoma | 
bead of 
pancreas 

6-19-42 

Died 5 months 3 weeks alter 
operation Jsecropsj car 
anoraatosis Following 
operation icterus cleared 
and there was gam in 
weight for 3M months 

4 Web 

(3R76JS) 

46 j-rs 

Cordnoma 
of ampulla 
invading 
common 
duct and 
bead of 
pancreas 

7 - 6-41 

Steatorrhea before operation 
Normal stools ioda>*s after 
operation and continuing 
welL Gamed 25 pounds 
Ali\e. well and working 16 
months after operation 

5 B1 

(390018) 
S 4 >'« 1 

(^ranoma, 
ampulla of 
Valer in 
vading 
bead of 
pancreas 

S-13-43 

Died 6 da>’3 after operation 
— uremia without tnuno 
Necropsy revealed no pen 
toniUs or leakages 

6 He 
(389730) 

35 >'« 

Caidnoma ! 
bead of 
pancreas 

S-)- 4 J 

Died s months after opera 
lion Nccroos) carcino- 
matosis Following opera 
tion icterus clearea and 
slight gam in n eight for 

3 months 

7 Laa 
(306580) 

73 >rs 

Cardnoma 
head of 
pancreas 
ulcerating 
into duo* 
denum 

4 - 12-43 

Died 8lh ds> Marked as 
thenia and h>7)oprotemae 
mla (3 72 pm %) 

No necropsy 

8 Go 
(3648) 

55 yn 

Large fun 
paling car 
dnoma 
ampulla 
vnln repi 
nal bmipb 
node me- 
toslases 

5-17-43 1 

1 

Living and well 6 months 
after owralion Icterus 
cleared pancreatic Bstula 
closed Back at work 
(bookbinder) 


been publislied to show" adequate patence of 
the reimplanted pancreatic ducts The report 
bv Jung and Hennet on the complctelv cica- 
tnzed and impereaous pancreatic stump after 
Us implantation into jejunum for the eradica- 
tion of a persistent pancreatic fistula following 
drainage of a pancreatic evst, raises the ques- 
tion of whether appreciable pancreatic secre- 
tion mav obtain after such implantations It 
IS possible that occluding cicatrization is the 
normal result of such operations If this is 
true the implantation for restitution of exter- 
nal secretion is not justified T he writer con- 
tinues to occlude the transected pancreatu 
slumps until eeadence is prtscnleiJ that exter- 
nal pancreatic secretion ma\ be restored I)\ 
implantation procedures 
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Another rca«OQ foriinfd*nt*Ucm of the trmn 
*«ltd Wornp t* lhal H m»v obN-Ule the dc\Ti 
opmcQt of 1 . pancreatic ^ula. Thl* wouVl 
appear to the author aa the beat reaiOQ oflmd 
to date for tucb a ftep Troubleaome poncre 
atic fiatolai thd not occur In the tenea of pa 
ttenti preaented Id tUa report In e\Trj cmae 
a pancreatic fistula did mamfeat ItaeU acrerml 
(ia\i after cpcratloo hut in the aurvivala It 
cloied after aevcr a l weeti In no mitainre waa 
there appreciable dlgatioa of abdominal walL 
a/ tfim sa/mar mfSfuJeric and aorto/ 
refax The nech of (he poncrcaa la In inUmale 
contact with the acperlor maenterfe vein and 
Jml aoperlor and to the kU of It la the begut 
olrtg of the portal xTin fooned by the mdoo of 
ipleoIcftndaupcrforme»entcnc%Tina. Inlaxce 
cardnmoa of the bead of the pancreaa adbe- 
ilona of the neck to the auperfor meacnteric 
\rin or adheaiona of the enlaryed head to the 
firU portion of the portal Ntan may be tuch 
that In dissectMQ of tUsue from tb^ eeasela 
the latter mar be opeoed In the writer a ex 
penesce thea occurred on three occaaloni, once 
IQ a patient (Case 6) reported in (ba aenea. 
CoQtrol of hemorrha{xe and repair of tbe Injon 
VOS sncccMfuIlT carried out aa folktw* 

Finn upward pretaurt ia exerted oc the tom 
vcff'cl by the left Index finger Iraened Into tbe 
foramen of Wlnikm or braeath tbe aaperior 
mcacntenc srln Tha cnnpreatei tbe vetru 
Into a bond ^fter the blood ta tponfted awa> 
the opening ID tbevefaellsidentiDedaQd tmall 
straight bemostata are appQed ckiaeh and ae 
nally In a hnearftahxm to deese (he teor Tbe 
finger ia remosrd and the iTtacl again fifla with 
None tbouM evape if the queuing has 
been completely dosed Tbe comprciauig fin- 
ger la reirtterted to coIiipK the >tIo An In 
lerrupted suture of fine oo an atraumatic 
needle ia inserted through the veaacl wall |oat 
beneath IbetlpofthcfirTthemoital Aatbetnot 
u tied, the Iwroostat ia remosTd The tame 
step la repeated for each hemoatat in order 
from aboiT downward 
The high Immediate moctallts and the gta\-e 
pTognosla for those lumiing the opeiatioo 
should not deter continued surgical attack 
upon this groop of Dcopbami Pact and LJv 
Ingstone dte the \'eaxi of persistent efiort that 
was Dcctaaary to obtain general acceptance of 


radical gastrectomy for cancer Quoting /rwn 
them 

1 cosFrWrn lUrtporlrdicmcawtcfcu- 
triccaoccT (rota the CQftiksIliUTSlarr llithtttid 
rwohi obtitord I th^ care T biamJred od 
dsty-ds of ibese patSmts were wbleried t o«ti 
tioa. I isSlaiUoces (be proerd re utbopicEi 
ploratioa and cfowe There ere bwt bIb* m« 
tioni. Oolyofl patient Kl^^fred for one i rt ad 
a bait All died ^ the dbesse That b 1 ut w>t 
one patient I loo rece f red gastrecicanr nd bat 
ooeuith tboun d Qrrd for ai bvf aj oee ndoce 
ball>rsn these err tbe resolta t rat 4rtiesn 
after tbe aorfc of BUlrofb, and bootnldpnf tfraa 
S3 t tbe perseaL 

UTilJc gaai rfe cancer la m u ch more f retroen t ly 
enajonteml than carcinoma of the head of the 
pancma, a more general and wideaprtad reali- 
satioG of the poasibllitica of soTgKal attack 
upon the latter la to be ennaaged aa a result 
of peratatent and ctmeerted effort 

SUVIiAaT 

I Eight insUJKta of oee stage paocreato- 
dooden«lt»D> for caidncmi ttt morded. 
The one stage operatioo should be perfonoed 
unlen the patient u markedly debiUtatrd 
when tlmpfr a Uhan sbortdrcuflxng proce 
dure (choledocho^ejunostomr) ihoald be done 
u the first tUn- 

s Chofedochoenterostomy U peefmed (o 
dtolecystgaatrostomv or entcrostotni stnee 
reopening of the dosed common duct has oc 
curred l^iog to fatal oomplkatiana abere 
chofecystanaalomosea hate been performed. 

j RdmplanUtioo of transected pancreas 
has not yet been justified oc the basis of af 
fording return of pancreatic secretioo to the 
alimentary tract. Ifowrver Its fuatificaticiou 
a mrthfiH to avoid postoperatirc pancreatic 
fistula ma^ be substantiated by further etpe- 
rience until m addition evxltnce is obtained 
that external pancreatic secretioo ts effect Kef) 
re-established br thli means 
REFEREXerS 
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blidder ” Store reccntlv Hcm bu dctotbed 
■0 Iotr»c>-*tJc tyjK o{ rdmnlinuUon tp- 
pHcrWc to but im iclectcd case* of Jotr 
ureteral itrictare. PractkaJli aQ autbor* 
»tre» the importance 0/ an crtraperitoncaJ ap- 
proach (for fear of leakage) the mlnlmlilng of 
{nfectwn the aNTDidance U teiuwei, aod the 
adv’uaUhty of pladng the bladtler at real b> 
auprapubic or urethral drainage 

CooaldciabJe erpenmcntal mark haa been 
done 00 doga, a revieir of srhich la r>ot nerca- 
tan DOW The conditions are qdte dlffereot 
from thoac In man. The bUdder in dog* b an 
InUapentooeal organ, hence the opeiatloD 
must be btraperiUaieal the musculature U 
reUtUrelN tnu^ thicker and the bladder roust 
be dosed and the arouad salured light hence 
the bladder U not pul at rest Some observa 
tlons of \ermooten ackd asaodatc* are peril 
rent to this dtscusaJon, The\ tried obCque 
tramplanUtlon of the ureter b> Coffej a 
ureterniatesliRal techolqae Incislog the bl^ 
der moaodature pUang the ureter m the 
aubrouayus trengh tad camdog it throogh 
the bladder muoMa at the distal end of Uw 
trough, then satunng the musde orer the 
troogh. Three ammab thus opeiated upon 
died of pentooltis Then a seiw of expoi 
menu uUHsed the same prindpie of oblique 
unpianUtioQ b\ canning the ureter through a 
direct opcTurg and la^^ng it In a trough 00 the 
inside of the bladder b> incisag the bladder 
mucosa and finativ sewing the mucosa over 
the ureter the eod of which entered the 
bladder lumen at the distal end of the trough 
Thia was much more ettsfactor) Then a 
series of 10 dogs had ooe ureter mmplaoled 
b} this techiuqtie and the other b> direct 
mqilantatioQ The coropirison of late results 
was deftnitelv in faNttr of the oljUque enlraocc 
\nother ohsenitloo of these aothoia iudi 
cated the postfblit of ureteral dOallon la 
certain instances due to Infection without 
tni demonstiablc obstruction to the ureter 
In our laboratoitfi a small nuralier of dogs 
(8) ha\T had the ureters ramplantcd in the 
bladdcTb\ sc%TTal techniques LnfortunateK 
thepcevsureof otberwod-lnterfcml * Ihplan 
neit ciperimenla. The umber n ea h group 
operated upon is loo small to permit condu- 
s4\-e dcduclicmi, and rrfcrcficcs will be bnel 


In 1 dog a bHattral ritnultaneous tom 
plantatKiti of the ureters to the Waddn 
through an ohBque canal was carried out in sa 
adaputloo of the ColTcj I method of uretero- 
Intestinal anastomosis, vilallfum tabes bring 
used in the sabmucooi channel Two weels 
later the blood urea nitrogen was normal 
(11 5) The animal was sacnBced mootlu 
after operation- The \ntalllum tabes acre 
Ijriog free in the bladder with no mcrusutloa, 
and both ureters were sUghtlv dilated sod 
slightly thickened This tvpc of erpenroent 
ptrtseneri no clear advantage and was not 
repeated 

In 3 dogs ooe ureter onl) srij IrnplaBted 
into the bladder by the same method, the 
rilalburo tube bring omitted. In a 4th 
animal both uteleri were tlrailartj IrapUnlcd 
snlh an inlmaJ of a weeks between open 
uom. \II dogs were sacrificed for neernpir j 
after a lew mooths aod 2 after 1 1 rooutl^ AQ 
traosplants were satJjfaaof} and til 5 ureters 
and renal pelves showed do dilation These 
few rtperl e ptes were cerUunlv fa)'uable for 
the CoSe> I method of IrartipUnUtions Into 
(he bhdder 

We questJoQrd whether it was cieces^r^ t 
loose tW bladder musde to maLe a chanoe] 
and j ancmals were operated upon bi the 
meth^ which wiD be described as used by us 
on human pabenta, the ubmucoos ebanori 
bong made b> blunt diiaection. The 1st tnb 
raal died of pcntooiti*. The ?d was In poor 
nutnlKToal state and died 3 wreis after npm 
two b*dh emaciated. Autop*) disclosed no 
spedhe cause of death the anastotnnsfs was 
satufictory and the ureter was not dililed 
The yd ciperuncnt of Ihu group U perhaps 
wortb more comment We were portlailan) 
desfroos of learning hippenrd t 

ureteral flaps fasteoed over bladder mucow 
Tha td dog had both arelcrs mmpfanted 
with 4 weeLi Intervening between open lions. 
\ month later the blood urea ruirogen w» 
noTToal and enretor, p\-elciRrams showed 
normal pelves arwl ureterv TTw animal wa 
saenb ed t w«Lj after the la>t operation and 
Jioth u et rk and pclivs mer found normal in 
It Wdi interest ng to not that the ure 
teral itnp> fa tened \Tr the l>lad<Icr mu f«a 
at the hrvt operation were now I n\ oilules 
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Fig I Diagram of method of reimplantation of ureter 
into bladder 

covered with mucosa directly connected with 
the bladder membrane, and a similar condi- 
tion with larger nodules was found on the 
other side Microscopically one noted the con- 
tinuity of epithehum between ureter and 
bladder, with no clear line of demarcation, 
and indeed no abnormal fibrous tissue was 
seen about the junction 
In 1933, reporting a senes of 41 patients, 
nearly 75 per cent of whom had bladder resec- 
tion for caranoma, the late Edwin Beer 
forcefully drew attention to the value and im- 
portance pf reimplantation of the ureter to the 
bladder m certain cases He quoted various 
authors, especially among the French, who 
had expressed very pessimistic views In the 
same clinic, Hyman and Lei ter, by 1940, had 
increased the series to 6o cases No attempt 
was made by them to produce an obhque or 
valvular implantation, the end of the ureter 
inside the bladder was sutured to the bladder, 
and the ureteral wall was further anchored to 
the bladder wall as it entered, by two sutures 
Of 27 cases controlled by excretory pyelo- 
grams, 44 4 per cent had good results, 260 per 
cent fair functional results, and 295 per cent 
were classed as poor functional results Of 1 1 
patients having postoperative cystograms, 8 
had no reflux up the ureter operated upon, 
2 had reflux up the opposite side, and i had 
reflux up both sides 

Just skepticism was expressed of many re- 
ports which were made before the days of 
excretory urography Many of the kidneys 



Fig 2 Diagram of mtravesical vien of ureteral reim 
plantation, followmg bladder resection 

involved may have become functionless Yet 
some of the earher apparently successful cases 
were substantiated by chromoscopy and even 
ureteral catheterization, which demonstrated 
good renal formation But there was no way 
to estimate the anatomical result Now excre- 
tory urography affords at once an answer to 
both queries 

Reahzmg that obstruction is a large factor 
in vitiating results, and that infection also 
plays a major r 61 e, we have been trying a 
simple techruque dunng the past 3^^ years, 
applying many of the pnnciples mentioned 
The operation is always extraperitoneal Drains 
are so placed that only rubber tissue contacts 
the tissues to dimmish fibrous tissue formation, 
and the drams are removed early Tension is 
avoided Sutures are used only inside the 
bladder and penetrate mucosa and submucosa 
only, and the bladder has been kept at rest by 
suprapubic drainage Fine chromic sutures — 
No 0000— are used, and we have noted no 
deletenous results from havmg the knots 
within the bladder Sulfadiazine is used to 
control infection In 2 cases we used one 
suture outside the bladder, placed in the pen- 
ureteral tissue, but otherwise none was em- 
ployed m this situation as it seems probable 
that suturing of the ureteral wall would en- 
courage the formation of fibrous tissue and 
might also interfere with mtnnsic blood 
supply 

The operation (Figs i and 2) is done as 
follows A small incision is made at the appro- 
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pmte place on the bladder wall, peflrtratiog 
mcBck only A rttber pointed curv-ed damp 
bltmtiy dxnecU & chined oxkder the mocoti 
doiTQvard tonrd the bladder outlet forahoot 
i cendmeten. \ tmaO (ocidoG b made 
thnnieh the mucosa <n'er the eod d the ciarap. 
WorkTn* through t suprapubic bladder ©pen 
Inp another damn b paaeed retrograde through 
thia channel, aiM graapa the oreter the distal 
cmidmcter ol which haj been bisected, forming 
a fish-mootK.” The ureter b drawn Into the 
bladder through thb submucous chamiel, and 
the two cods are each fastened to the bladder 
nnKosa and submucosal tmaea by a suture of 
No oooo chromic catgut FlnaDv at eaefa of 
the t»o angles between the ureteral haps, a 
umflar suture b placed throagh the mocoaa 
and submuccaa of the ureter a^ bladder and 
care U used to a^'cJd the muscular Uyera. No 
other sutures are placed Thb afTonii enougfa 
fixation 11 the ureter U under no tcosron No 
catheter Is placed in the nsetes V dgartlte 
drain with no gauae eiposed b placed near the 
juDctkn of the ureter and the budder but the 
Withdrawal of this b begun the day after 
operation 

Rnef protocob of the o patients opoa 
whom this operatkio was fjerformed, are given. 
One patient apperenil> doing well, died sud 
dcoly tlw night of operation no aotopa> was 
obtained There were no urlnarx fistula and 
no abscess In an\ paueot \n ureters func 
itoned well Nine paOcnti bad resection of 


tbe bladder for cardnoma, and one for long 
Maodlng fibrous obsfructioa at the lower end 
of the ureter rhotognphs of the ererttoey 
p}'elcigrains of the 9 surximg patlenU are 
showB— before operation about j of 4 wedti 
alter operation aitd (in tU but i) j zoonthi or 
more after operation. The cute postepera 
live films all indicated sooie ureteral dJlatloa, 
but the late ones (8 cases) were of more la 
terest and value. Of 3 patients with some 
Pc c operatlsT ureteral cr pelvic diUlloQ or 
both > presented the same cooditlon after 
operation and t showed increased dilatloo 
pQHiblT due In recurrent neoplasnu Of the 6 
patients with no preopetative dOatlcio i had 
DO late pvdogracn 3 showed nodHatloa In the 
later pc^opcrath'c films, showed %Tty ifiBbt 
dHatioo and the 5lh had eNddent bydniurtter 
and hrdropchu as late as 8 months after 
operation but none 16 months after operatloo 
lids man (Case 6) entered the hospital later 
with a bladder papIQcma ad^ul&g the pco- 
■tadc border antcrtorly but irith no rsidrtce 
of growth abont the new ureteral opening 00 
ret^ palpation or bj cyato*cop% 

FunctloQ of tbe Lidoc) aaaodated with tbe 
relrajJanted ureter as Indicated bv tbe acre- 
Hon of cDodrast m 5 minute films, was as good 
or Iwtter than It was before operatloo la tU 
cases. There were DO ponooefa^^ves^■^^p><om 
oc abnormaJ sicni In the Lidne^ rrcejit for cw 
attack of pwisiblc mild jrs-eloQephnlis In 
Case > 
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Fig 4 Roentgenograms, Case 2, G D , 64 years of age, left ureter, showing vnew s before operation, 2'] days after 
operabon and a cystogram 30 days after operation 


We have postoperative cystograms on only 
4 patients Patient in Case 10 who had a long 
standing ureteral dilation and thickening due 
to fibrous obstruction, and who had no post- 
operative improvement m this regard (al- 
though the pain symptom was reheved) 
showed shght reflux 8 months after operation 
Patient m Case 2 showed reflux a few weeks 
after operation (rather early observation) Pa- 
tient m Case 7 showed no reflux 15 months 
after operation, and in Case 6 had none 16 
months after operation 

CASE REPORTS 

Case i G H , No 244,004, a 49 year old male, was 
admitted in January, 1940, with transitional cell 
caremoma of the bladder Resection of the bladder 
was earned out with reimplantation of the nght 
ureter by the technique here described After opera- 
tion the wound was infected, and a secondary closure 
of the cystostomy was earned out The nght upper 
unnary tract functioned well and has caused no 
symptoms in the ensuing 3 years There was no evi- 
dence of recurrence of the neoplasm and cystoscopy 
showed a normal bladder wall after 2 ^ years A 
normal excretory urogram was obtained after i year 

Case 2 G D , No 302,795, a 64 year old male, 
with recurrent bladder carcinoma was admitted to 
the hospital in July, 1941, after radium treatment 
elsewhere through a cystotomy wound The patient 
was a diabetic A bladder resection with reimplanta- 
tion of the left ureter was earned out by the tech- 
nique desenbed The pathologist’s report was “pap- 
ulary transitional cell carcinoma of the bladder ” 
The postoperative course was satisfactory The 
^stostomy tube was removed on the 13th day 
Patient was discharged with a dry wound on the 34th 
postoperative day Tollow-up examinations were 


not earned out by us as the patient returned to his 
home in Haiti He died 8 months later, apparently 
of carcinoma Postoperative cystogram showed 
reflux up transplanted ureter 4 weeks after operation 
The excretory' urogram showed some pelvic dilation 
27 days after operation 

Case 3 G M , No 309,716, a 53 j'ear old male, 
was admitted to the hospital m October, 1941, with 
a carcinoma of the bladder, about the size of a dime 
and adjoining the left ureteral orifice Mild left 
hydronephrosis and hydroureter w ere present Blad- 
der resection with reimplantation of the left ureter 
was performed by the procedure desenbed The 
pathological diagnosis was “transitional cell car- 
emoma,” and the tumor was found to have invaded 
the lower portion of the ureter The postoperative 
course was uneventful except that the cystostomy 
closed slowly because of mild obstruction from an 
enlarged prostate Patient was readmitted 3 months 
later, and a single cyst of the right kidney was par- 
tially excised Urinalysis at this time was normal 
There were no symptoms referable to the left upper 
tract Pyelograms up to that time showed a moder- 
ately hj dronephrotic left upper urinary tract Reg- 
ular cystoscopic follow-up examinations w ere made 
and I j ear from the time of the onginal operation a 
recurrence was found Subsequently the patient 
developed carcinomatosis Ureterointestinal trans- 
plantation and thoracic chordotomy were done with 
some palliation We feel certain that the eventual 
disappearance of function of the left side was due to 
the massive tumor recurrence 

CasE4 P L , No 311,423, a 62 year old male, was 
admitted to the hospital in October, 1941, with a 
transitional cell caremoma of the bladder near the 
right ureteral onfice A bladder resection with reim- 
plantation of the nght ureter was carried out by the 
method desenbed His postoperative course was 
satisfactory though the cystostomy healed slowly 
A course of sulfadiazme was given Patient was dis- 
charged in good condition on the 49th postoperative 
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Fig 7 Roentgenograms, Case 6, F M , 53 years of age, 
left ureter, shomng views before operation and 12 days, 
and 8 and 16 months after operation 


ticnt was discharged m good condition t\ ith w ound 
healed on the 27th postoperative day Subsequently 
recurrent papillomas have been fulgurated cysto 
scopically Seven months after operation intra- 
venous indigocarmine appeared in 3 minutes from 
the nght ureteral onfice and m s minutes from the 
left neostomy Excretory urograms show moderate 
pelvic dilation 8 months after operation— cause 
undetermined Sixteen months after operation the 
excretoiy' pyelogram is within qormal limits At a 
subsequent cystotomy, the neostomy was easily 
cathetenzed and could clearly be seen to pass ob- 
liquely through the bladder wall A cystogram found 
no ureteral reflux 

Case 7 F M , No 76,006, a 54 year old male, was 
admitted to the hospital in January, 1942, complain- 
ing of terminal hematuria of months’ duration 
Cystoscopy revealed a slightly raised, flat surfaced, 
ulcerated lesion approximately 3 centimeters from 
the nght ureteral onfice Biopsy was reported as 
“epidermoid carcinoma of the bladder ” Complete 
investigation found no other abnormalities A 
bladder resection was done, and a piece of tissue 
6 by 4 by I centimeter was removed In the center 
of this mass the lesion was found to be i s by i centi- 
meters The muscle, however, was not invaded The 
pathological report on the operative specimen was 
“ transitional cell carcinoma of the bladder ” The 
nght ureter was reimplanted into the bladder by the 
technique here descnbed Except for temperature 
elevation (due to a mild bronchopneumonia) the 
first 3 days, the postoperative course was uneventful 
Cystostomy tube was removed on the 14th post- 
operative day Patient was discharged with a dry 
wound on the 30th postoperative day A course of 
sulfadiazine was given Subsequent visits to the 
clinic have demonstrated a completelv satisfactory 



course The last cystoscopy done i year after 
operation found no evidence of tumor, healing was 
complete, and the unne w as clear N me months after 
operation indigocarmine injected intravenously ap 
peared simultaneously from both sides, m good con 
centration, in 2 minutes Cystogram demonstrated 
no ureteral reflux Excretory pyelograms show no 
dilation of the side operated upon 

Case 8 R V , No 318,025, a 30 year old male, 
was admitted to the hospital in February , 1942, with 
a large papillary tumor of the bladder between the 
left ureteral onfice and the bladder outlet Total 
cystectomy was refused at this time A bladder 
resection with reimplantation of the left ureter into 
the bladder was earned out by the technique de 
scribed Subsequenth radon seeds were implanted 
in thesutureline Eventually recurrences were found 
Later bilateral ureterointestinal transplantation and 
total cystectomy w ere done and the patient has 
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Fig 10 Roentgcno^ms, Case 9, F A , 52 years of age, left ureter, showing views before operation and 13 days and 
4 months after operation 


Case 10 R R,No 251,771, a 39 year old female, 
was adrmtted to the hospital m August, 1942, with 
pam in the nght flank, for surgical treatment of nght 
hydronephrosis and hydroureter Ureteral meatot- 
omy and dilations had been given a thorough tnal 
without effect At operation considerable heavy 
fibrous tissue was found about the ureterovesical 
juncture which seemed to cause the obstruction by 
constricting the ureter The ureter generally was 
thickened and fibrous Reimplantation of the dilated 
ureter was done The postoperative course was 
satisfactory and patient was discharged on the 31st 
day after operation without pain, in good condition, 


and with wound healed Seven months after opera- 
tion there were normal unnalysis and marked symp- 
tomatic relief, although occasional mild right flank 
pain was reported She bad gained 22 pounds The 
pyelograms show but little improvement The 
normal unnalysis after 3 months without drugs is 
clear evidence of improvement, as we had had evi- 
dence of persistent pyuna for 4 months before oper- 
ation 

r£sum£ 

The value of reimplantation of the ureter in 
the bladder is generally recogmzed The type 



tig II Roentgenograms, Case 10, R R , 39 jears of age, right ureter, showing \iei\s before operaUon and 10 necks 
ana 9 months after operaUon 
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5 W 

of cues m which It b eniploTeKl and the vm 
nous methods adNised irc dUcu«ed 
Some ex p e l I mental work (s referral to 
indodlna a few apphcatloni to dogs of the 
operation here deienbed for man 

The detsib of that operatloo art rixto 
with brief protocois of lo patients Nine of 
these had camnoma of the madder and i had 
low fibrous ureteral ohstructioo. Urograms 
before and after operation demonsttalc little 
Of no dilation of the upper tmrt following 
operation In 5 patients ha^ng normal uro- 
grams before operation. Uretcra related before 
operation ha\e remained to afterward- In 
creased ureteral dllatloD as noted in the late 
postoperative pjelogram wu seen but once 
(Case 9) and this patient probabl) hod local 
leqnrepce of car dnnrr is. There were no pen 
\Tscal abscesses or fistulas. 

Iq *11 patients, fuactwo of the kidoeroo the 


side operated upon, u demonstrated tn the 
5 minute films oi the creretorj- uTogram leno, 
wu u pood after operation u before oc 
better 

PostopcratiNT c\itoTami m 4 caws iho* 
no ureteral reflux m 2 Instances, some mootlH 
after operatfon slight reflux In i patient 
had had a dilated and thlckcoed ureter abo\T 
a bbrous obstruction, B months after opera 
tlon and definite reflux a few weeks after 
opemtinn In the 4th case 
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creasing the actual thickness only by the 
gauge of the melal itself, by o 07 centimeter 
per plate The stacking of plates also provides 
a form of leaf spring action (Fig 3) 

In addition to stacking, the corrugated 
shape permits lengthwise staggering of the 
plates The importance of this is illustrated 
by the following problem Let us assume we 
are confronted by a double fracture of the 
femoral shaft, one fracture being m the upper 
third, the other m the lower third In dealing 
with this condition it would be necessary to 
use two conventional plates— one bridging 
the lower which would, in turn, make a point 
of weakness at the imddle fragment or where 
the two mdependent plates tend to contact 
each other By utdizmg corrugated shaped 
plates one can take advantage of their ability 
to be staggered lengthwise and thereby form 
a continuous truss of metal from the upper 
across the middle and to the lower fragment 
The weak pomt at the middle fragment is 
thus removed (Fig 2) 

On the femur 2 or more plates (2 for a single 
fracture) are recommended Six screws are 
used for fixation For the tibia and the 
humerus 1 plate, held m place by 4 or 6 
screws, is adequate However, in our opimon, 
4 of the tuk-tap screws will hold sufficiently 
in tibial and humeral plating jobs Whenever 
possible the fracture site should also be trans- 
fixed by a screw Of the vanous screws we 
have found the 6-20 (18-8) stainless steel tuk- 
tap type to be the most satisfactory This 
screw has a sharp offcenter point, a long, sin- 
gle flute and contains 20 threads to the inch 
(Fig 4) The offcenter pomt allows for cut- 
ting the bone, threads on the first turn of the 
screw This type of tap facihtates the passage 
of the screw through the bone with approx- 
imately 40 per cent less force than is usually 
required by the older tjqio bone screws In- 


stead of using a No 32 drill for the prehmmary 
dnlling, we find the smaller No 36 dnU wiU 
provide a more perfect fit This smaller dnll 
hole permits a greater bone to metal ratio and 
a consequent increase in holding power Other 
screws call for the larger No 32 dnU The 
6-20 tuk-tap screws we employ contain the 
same ratio of alloys as does the plate We 
have found the holding power of the 6-20 
tuk-tap screw to be approximately 46 per cent 
greater than the Sherman 6-32 screw This 
holding power companson between the 6-20 
stainless steel and the Sherman screw is also 
borne out by the expenmental work of W F 
Lyon (5, 6) 

The plates and screws described have been 
devised for the larger bones For the bones of 
the forearm a plate of the same design but of 
smaller dimensions is employed For the 
small plate a 4-24 stainless steel screw has 
been found to serve adequately the purpose 
of fixation 

These plates and screws have been used m 
more than 70 cases of fractures of the long 
bones since September i, 1940 The majonty 
of the patients were operated upon at the Los 
Angeles General Hospital In addition to this 
senes Joldersma reports 32 cases m which he 
used this form of internal fixation 

SUMMARY 

A new type of bone plates and screws is 
presented and advantages of each descnbed 
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THE TREATMENT OF INTERTROCHANTERIC FRACTURE^ 
OF THE FEiMUR WITH A HANGING CASl 

MITCHELL D JOHNSOV M D St, Ltwt, M Moun 


I \ iQ onilv'xii ol the cause* of death In 
patient* mth Intertrochjmteric fracture* 
of the femur at Sl Loul* Gtj Hoipltal 
Lej-di/; and Broote* (i) found pocu 
mooia to be the cause In frwn 3 q to 53-4 per 
cent of the fatal cases. Decubitus olcm haw 
aJ»m\a been a major problem tn the care of 
these patient*. To ov er come tome of these 
complicatKA* the use of a cast ha* 

been tned Up to the present time over 50 
cases ha\t be« lieatea bs this method In 
thri aeries, the mortiDu rate has been re 
duced from 39 3 to 18 per cent, and the dora 
tun of hospitalization reduced from 84.7 da^a 
to 63 3 daw (Table I) 

The first cast* used were ordinaD padded 
rmdthijh cast*. It aiui toon learned, hoirew 
that If enonfh weight wt* attached (0 a cast 
for reduction of the fractore, pnuinre acre* 

Tm bi rVrWTarat e( SorsFr) V LMiOl 
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were found on the leg m 39,4 per cent of the 
case*, and nf these. 16 9 per cent had a foot 
drop when the cast was removed 'lUn-tight 
caitsweretbcn tned and were found to be as 
IneflectivT b prt\TnUng pressure aort* as the 
padded emit*. Dr J A Kcj- sogRtsted that * 
StHnmann pin Inserted thresh the dxstal end 
of the femur and bcorporated in the cast 
might pfrvTnt the pressure ions and pemeeal 
oerre pajai>ws with acrtnponi'ing foot drop. 
The use of nch skeleial trictjoo ha* ehtm 
Dated the comjiilcatlocs mestiooed. No local 
infectioos of the soft tksnes or bone injuri h*s 
resulted frtan the clk of the Stdnxnarm pin*. 

The hanfuig cast Is applied b the fofknriBg 
manner Ihe patient u given a sedative d 
iHer a barbiturate or morphine sulfate. \ 
Stonmann pb is then injerted through the 
lower esid of the femur under local anesthc 
ala. Stodjnet and sheet wadding are appbed 
in the usual manner from the nudtWgh regloo 
down to, and induding the foot feit pad 
ding is applied ontt the boci\ pronuDCOcti. 
An or^nar) ntidthlgh cost u tWn appGed 
bcorporallng the Stcinmana pin m the cart 
The thickness of the cait u vaned with the 
sue and corxbtloo of the patienL N fraS 
woman of So \Ttii would receiw a* Lght a 
cast as poadtJe whereas a man of 50 year* 
would get a much heavier one 

The cast Is appbed with the knee b 30 to 40 
degree* of fleuoo, and pltitcr loops maJe 
from narrow plaster slab* are inaxporaled 1 
the ca*t at the koec and at the foot (Fig i) 
The loops, ahich acr\T a* a mean* of aliarh 
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rig 2 Samc'patient os in Figure i m bed with tracbon applied through the cast 



f 3 a, X-ray film of intertrochanteric fracture of the 
pabent entered the hospital on the day of the 
ft application of a hanging cast b, Same 

patient after 17 days of treatment in a hanging cash c, X 



ray film shomng callus formabon n hich n as present m hen 
the cast was removed on the 44th day Patient was dis 
charged from the hospital on crutches on the 49th day after 
admission 


ing ropes to the cast for traction, are placed on 
e anterolateral aspect of the cast, so that 
applied, the external rotation 
° e eg IS corrected (Fig 2) As soon as the 
P aster is sufficiently hardened to stand the 
swan, ropes are tied to the loops, and from 
m pounds of traction is applied to the 
cast through an overhead pulley at the foot of 


the bed The line of traction is similar to that 
used m a Hodgen sphnt The pulley can be 
moved so as to obtain as much abduction of 
the femur as desired A folded pdlow is placed 
beneath the cast at the knee for support The 
traction is used only while the patient is m bed 
(Fig 2), the weight of the cast acting as trac- 
tion while the patient is m a wheel chair or up 
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oo cnJtcbei. It wu found thjt • picrDUAcitt 
Itx»p tied It ti* JxmcUoo of the ca*t rope and 
the tnctloQ rope minim bed the aioointt <J 
adjuxtins otatury and made It poeifhle to 
entxuat as atteodaat with returning a paocot 
to hb bed witboQt ficper.Hdoo 
One to s d*T> ^ter the application of the 
cajt, each Mbent U placed In a wheel chair for 
a pCDod ot a to 6 bmira diHy One pSlow b 
placed in the wheel chair beMth the patient 
and aootber under the out The footboard oo 
the tide of the aSectcd cxtremitv u bimcd vp 
•Q that the leg hangi without cupport. \Vitn 
the patient uamg the overhead for aup- 
port, be can um^y be moved by one attend- 
ant. If gentle traction b tpph^ to the cast 
aa the patient U placed In the wheel chair and 
if no prenurc ii applied m'cr the fracture die 
the pdn b mlmmal. Elderlv patknU axe k^t 
upright In the wheel cfaafr by mcam of a 
folded aheet poaied about the wabt and tied 
to the bad. oi the chair No patient haa re- 
fuaed to be up In a wheel chair because of pain. 

If be b a^ the potxent b initrncted to uae 
crutchea after the 3d week- The cajt b per 
mitted to hang but weiAt bearing oc tbe 
affected otrcmlty a not allowed 

The reductkroj obtained by the uae of a 
hanging out arc mnllaT to the reductioo* ob 
t.lm-ri by other fonna of treatment (Fig 3 
a, b Fig 4, a, b) New bone is often detect 
iblc bj roentgenography at the end of Ibe atb 


weei. (Fig ^ c). The casta hsPB been re 
moTcd Iron these patlenU after an average of 
4J-4 days (Fic 3 c) and the pdenu db- 
chaj|edfnantnebospitaloaaiita)ea. ltdgbt 
bearing howrrer U not aBowed uotQ tb leth 
or lati week. Fdkrw-op of ihoe patlenU 
rTveabnoahorieniogordoonnitynot preaent 
when patleoU were discharged from h^tal 

STTUXAaY 

1 nft> cases of btertrodiAnteric fractorc 
of the femur ham been treated by the Iiang 
Ing cart method 

3 The mortaht) rate for mtcrtrodiantcnc 
fractures has been reduced 54.1 per cent 
CociplicatlOQs, inch as pceumoma. de 
tos ulcen. rtlffoets of kn^ and ankles, 
wrainna from lying in bed etc are less fre 
quent as patient can get out oi bed eailr 

4. The reductiooa ham been as good aa the 
reductnms obtained by other methods. 

5 Tbe time required for the formatirm oi 
new bone and conscqueatly tbe duration of 
hospitalliation have been reduced. 

6 Tbe hanging cast b lcchmiall> a simpie 
Tnerhnri of treatment 

7 No Inatancea of nonunion ham occurred 
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einerprocy Krrf«y of the Udncj unlei* there 
^ rigM oi Internal bemorthige UVn blood 
11 pfeient cjitowsm or la/cr aod simpler 
to »ir cjftoemn Trill be rehitbie Wlmi In- 
trapentocew bemorrhage b soipected pam 
centciU Tlth an i8 eiuct ipmaj needle b a 
sale and vtloible proctaurt In cue ot anv 
doabt, hoTcvcr aploeaton operatiooUjusti 
0ed a* the rbk of doing an unnecesaan opera 
tion even on lUght evidence U less iW the 
danrer of a dela) of tTrehe or more hours un 
til tiiert ait decile ilgni of pentooltia. 

TaE.\TUJca 

In eariy cues shodi U due to Internal hem- 
orriuLfc and can be effectnallv combatted only 
b} furglcal brnicwtadi. llortalitv Increaiea 
directly \r\th. the amcPint o( hemorrhage, the 
nwrtalitr In the LoubroDe General Ilo^tal 
caaci being 17 ? per cent with hemorrhage of 
IcM than 500 cubic centimeters, 41 s per cent 
with berDorrbage of 500 to 1000 cubic enti 
ineten, and 64.6 per cent mtb heiDorrhage of 
over leoo cnhic centimeters. Abdominal 
wouadi stand truuportitlon aod delai poorl> 
for this teuoo. Th^ thonld, therefore bait 
first priorit) in evacuatloo to the doiest pdot 
where operatjoa can be carried oat- ulieo 
active Intrapentoneal bleeding u going on it 
cannot be counteracted bj Intrai-eooci medl 
cat ion , and dclav in operstioo to treat ahoch 
maj be fatal However immediate operation 
does not predude adequate treatment for 
shock which can be carried oa as weQ on the 
operating table as In a shock ward Adequate 
replacement thcrapi with blood or plasma 
should be started at the earliest potaiWe 
moment and cootinued before during and 
after opeiatloQ 

Gentle expeditious surger) with the patient 
under suluWe anesthesia will not aRxeaahlv 
aggravate shock particular!) when adequate 
replacement theripy b goujg 0*1 InUusctm 
Dcctioc it must be emphaslicd that replace 
meat prtfcrablv with blood, should equal or 
better trcced tte estimate of blood loas. In 
Ute cases airiving at a surgical center tho* 
with laige banorrhage wfll haw been eCml 

natedbydeuth and shock will be doe to other 
ausci. In such cases reasonable delay for 
resttadtallon mcarjres is jtwtificd- 


AXta THESIS 

The nccesali) for complete erplonlloo 
makes the best possible relaealioo adnsabJe. 
Tor this reason spinal anesthesia, unless coa 
traiodicated b\ marked h^q^tetmoo b to be 
pte/erreti Local and regional anesthesia are 
too time consuming aod do not alW ade- 
quate exposure Gas indnetiou fottowed \t\ 
ether and adequate otigen b probably the 
roost useful general anesthesia, although lo- 
tramwos nnesthesia, ethjkne or cyrtopro- 
pane mav havT a pla^ 

nccisTos 

Of the CDOvenllonal Inoiions the long rcc 
(us splitting or long timnsi'CTse ic^oo be 
tween the costal margin aod the iliac crest 
give the best aH around tsposart EatensiMii 
at nght angles to iheae IncbJons ma> be neets- 
sarv and shculd be made without hcsittooa, 
r»ther than limit tiposure In Injurwt local 
Urd (0 00c upper quadrant obllq^ inesdonv 
with diThboD or eansioo of the costal arch 
may be usefol ilany thoncoabdanunal 
wounds particularir oo the left sde, ma) be 
best evpoaed through tbe thorax and damage 
to the contents of both ca\it)es repaired 
Lower abdominal rectal and bladder Injuries 
mav be exposed Ihfoagh the midline 

IVPLORATIOy 

IMiea the abdomen b opened the tint con 
axienlKin u the control of the hemorrhage 
wfafcfa mav haiw been increased by mptre 
tor) or other modoo during the imJoction of 
anestirtsia and the rriease of pressure when 
the abdoTDen b opened. At ttus point mechan- 
ical Buctioa b most valuable as recognilku of 
bleeding poinu a often Impossihl until tbe 
ca\itv has been cleared of dots and Lqiiid 
bloui Blind damping In a pool of Uood may 
be disastrous aod it b at this point that the 
surgeon unaccustocoed to emergen v surgery 
loan pfeaous time- Digits! coolrol of Urge 
veasds U most laJuaWc The portal >Tin 
hepatic artery and ei-cn tbi. crtia avis msy 
be compreiacd betsreen the thuml and a fin- 
ger inserted through the foramen 0/ \\ mslow 
effectivd) halting moA. bleeding from the 
upper abdometu The raesenten or splenic 
Tsseb ma\ be compreved in thrir course ai 
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SURGER\ G\'NECOLOG\ AND OBSTFTRICS 


of the ormc U the pfim*r> condderitlofi- 
Before dc*urc the pentoocil cE\Hty ihouW be 
denned of iH blood cloU, bits of tlssoe 
Intestmil, bffisry Of uriati^ contents. 

U not ooly useless but bsnnful SuUsjtiUmlde 
or foIfsdljLnne should be impUated in dose of 
S to 15 frwns espeasDv nm perfomloos. 
Csreful sbdotninal dosore (n Is)Trs mt} be 
cootnlodjcated b) the cmdltioo of the ps 
dat E\Tn if dm U iw>t the cue, through 
sod through dosure with hes\7 nooshsorb- 
ftbte natcml in&y be vlvmhle bec&use of 
the high Incidence of pastoperadve criscen 
doQ. Dmnsge of the pentoocsl CEvity to 
pr^Tnt or trett futnxe bEcterial peritonitis b 
nitOe Howo\Tr drains should be inserted to 
take cart of leakage of urine, bflt, or pan- 
creatic fluid, when indicated The relropeti 
toneal dsaues should be also draloed U they 
have been contamhuted by berwd ontents. 

POnOPtlATT-T TIJIATXEKT 

The treatment of shock by iotravesous ad 
mlnliiritMn of blood and plasru Is caednoed 
14 long Si Decessar> ReplenishcDent of pro- 
tein b> this roeans miN abo be necessary 


later in the ct)o\Tde»eence Decompreufoa 
of the bowd Irt suction through an lodwriUng 
tube is a routine and should be in^tltoted u 
early u pcasible to pnrvTQt tension OQsutarrd 
wwmdi of the gastrointestinal tract and to 
prevent the fleui which frequentl) occurs. 
Other routine measures for the pre v ention of 
cocnplkatioos common to abdominal surgery 
arc also placed in operation hurtherecacu 
adoQ to the rear should not be underuLeo 
undl the patient Is out of shock and bn proving 

smiWAav 

Wounds of thesbdotnen areof thepcsetrit 
tog and noepenet rating varittv The dug 
oosu of penetrating or perforating wouods U 
usually obvious. That of nonpeoetraUng 
wounds nuv be dlflicult An^ abdoraioal 
organ may be Involved m the penetratfaig 
type and ahnoat any in the nonpeoetjating 
type The prinapal cause of death in both 
types b benorrhage with peritonitb as a 
cause of secondary importance DeUv bi 
evaeniiioo or opmlloo for the treatment of 
•hock b not jastlfled in either type shwe 
shock b due to bemoiThage. 
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SURGERY GYN'ECOIjOG\ AKT> OBSTETRJCS 


Itj* Tha findbg h&s beta cofifirmed by Freed 
ind Lindner tmoog otben, and more mentlv 
Shle»er and Freed hare iboirn a 
reapoose can be obtained with peplooe. 

In camnog oat the Madnn test {rtahl> ob- 
tained tranwdate wia lucd An o.t cuWc 
ceotimefer portion of traoiudate was dfluted 
with an eqoal quanbty of uotonJc and 
injected Intracutaneoujlj into the ■ba\Td 
abdtxaioal ikin of a rabbit Aa a antro) a 
similar qnactily of laotonlc tahne aiooc waa 
Infected In another portloei of the abdomloal 
akin. After 3 to 5 mlnatCB ro cubic CMd 
raeten of a per cent solntion of to'pui 
Hue was injected mtravenotialy Within a few 
mlntrte* ttere waa a coocentralkm of dye at 
the site of the tranandate injection, and none 
where the control acdotoo waa Injected. In 
thia manner the transudatea from 18 dogt ob- 
tained within 4 to6hotLnof LntestinaJatrangu- 
UtioQ invariably gave a positive MenUo teat 
in 18 rabbita. A ihnlUr piodtive reactioo waa 
obtained m 8 rabbits after 8 ipe^etia of 
transudate were passed through a Seta filter 
although a weaxer reaction aometlntea oc 
corred with the filtered material 

It U tboa apparent that a substaoce capable 
of Increadng capdlaiy permeability u present 
in the transudate frem ilrangul&t^ lotestiae 
and the possIbtht> is thus estabfiabed that 
part of tha reaction to strangulation results 
from such tone material entering the Hood 
stream and Increasng capillary permeablllli 
The result of such a widespread increase In 
capillsry pertneabihtj wooid be to decrease 
plasma vHome and thus cause a fora of 
shock 

irEtrTBturD.c acnox or adrxn4l cortex 

xxraACT trs the ca>iuas^ PERaxtBU. 

tTY cmCT or TRAXSUDXTE raOM «TBA-\ 

CirtATED DTrESTECE 

The potsfblhtv that adrenal cortex extract 
could neatndlje tl« increase In captUan 
penneabilitr caused br this tnutsodatc was 
suj^ested tn the action of adrensi cortex ex 
tract in rteutraliung leukoUdne (ilenkin 
Freed and Lindner) and peptone (Shleirr and 
Freed) To test out Uni posuHlirt we car 
ned out a 3d Bcrio of intracntaaeoas injec 
tjoQs In the rabbits described In this senes 


equal parts of adrenal cortex extract* and \o\ 
ffltered transudate were injected and the effect 
was corapared with that from Injection of 
transudate aJooe. It was found, on compariog 
the skin reaetke at the rite of the adreari 
awtex extract transudate hijectioo with that 
of the transudate Injection that adrenal 
cortex extract coraplctcb ncntraJtttd the 
capaiary effect shown by tiic transodate In tH 
12 separate testa. 

This result sumia a pcMrible mode of ther 
ap\ m intestinarstiangulalkin rince ei'WeTKe 
has recently been adduced that adrenal cortex 
extract mar deertsse capillary perroeabitltY la 
other localities than In the akin (Shlewrr sad 
Asher) It might explain In part at least the 
beoefioa] result foOowiDg the use of adrenal 
cortex extrart obtained ^ V» obi and aisoa 
stes in cxperlmaital Intestliiai obstruction and 
that obtained by Hewr and Andrus with 
adreiaJ cortex ertrscl la coontcnifting the 
x-asodepreasor action of Injections of aqucooi 
extracts of dosed Iniesdnal loops. 

JSE Krtrmuimcw bt ADRcetL comx 
Bmven or tub tow ejtect ox inez 
or mt •nn.xrcTDvTE rto« tub xtrwp 
lATO DcnjrriJtt or tbe dcc 

The luggested benefit of adrenal cortex 
extract in nculralixing the capiUiTr effect of 
transudate was further et plo rc d bv obserra 
tJoQS on rake. Mice were lekctcd as the teit 
anhna] In these farther studies because tbeir 
amah aixe pcrmltfed the use oi larger scries for 
comparison It has been abrnrn by DooaWsoo 
and aasodales that ernes are cusccptible to the 
toxic artloo of the cootenu of dog s atraagu 
lated Intestines. In the present studies tbe 
transudate of itrangulalri intestine from 8 
dogs operated upon on the same dij acre 
pooled and used Prthminary loti showed 
that tbs material tike the preceding gave a 
poaitive Mcntin reaction m rabbit akin. Tbe 
transudate was dilated with an ctfual part of 
isotoQjc aalme and injected intraperitoneaUr 
In a groop of mice each mouse rccrivinR 04 
cube centimeter of the transudate-saTioc tola 
tiou. Vl the tame Urae anolber group of mice 
each reenved 1 trapcntoneaih 0 4 cubic cen 



LAUFMAN, FREED TRANSUDATE IN INTESTINAL STRANGULATION 607 


TABLE I —EFFECT OF ADRENAL CORTEX EX- 
TRACT UPON irORTALITY OF MICE INJECTED 
INTRAPERITONEALLY IVITH TRANSUDATE 

OF dogs’ strangulated intestine 


Matenal injected 

No of mice 
in senes 

No of mice 
dead in 

34 hours 

Mortality 

% 

Transudate in aaline — o 2 c.c 
transudate m 03 cc. isotonic' 
saline per mouse 

1 

40 

34 

86 

Transudate plus adrenal cortex 
extract — 0 see of each per 
mouse 

43 

! 

3 t 

48 


TABLE II — EFFECT OF VARYING TIME OF IN- 
JECTION AND TOTAL AMOUNT OF ADRENAL 
CORTEX EXTRACT UPON MORTALITY OF 
MICE INJECTED INTRAPERITONEALLY WITH 
TRANSUDATE OF DOGS’ STRANGULATED 
INTESTINE 


Material Injected 

No of mice 
in senes 

No of mice 
dead in 

34 hours 

Mortalit> 

% 

Transudate In saline — Control 
group — 0 3 c c transudate In 
0 3 C.C. Lsotooic saline per mouse 

87 

61 

1 70 

Transudate plus adrenal cortex 
extract — Group I— 0 3 c c of 
etch per mouse 

S 4 


4a 

Transudate plus adrenal cortex 
extract — Group 11 — 0 2 c c of 
each per mouse preceded i hour 
eatUer by 0 2 c-c. of cortex ex 
tract 

1 

38 

13 

34 

Transudate plus adrenal cortex 
cxtract-^Group III—^ 3 c c of 
each per mouse preceded i hour 
earlier and followed in an hour 
by Injections of 0 3 cc of cortex 
extract 

1 

31 

7 

33 

Transudate plus adrenal cortex 
extract — Groups I II and III 

XI3 

4 J 

37 


timeter of a mixture of equal parts of transu- 
date and adrenal cortex extract The measure 
of the effect was the death rate of the mice 
within 24 hours It will be seen from Table I 
that 86 per cent of the control mice receiving 
transudate were dead in 24 hours, while in 
those receivmg adrenal cortex extract m addi- 
tion the mortality rate was 48 per cent, a 
reduction m mortality of about It was also 
noted that the ammals which survived after 
receiving adrenal cortex extract were much 
livelier than the surviving animals which re- 
ceived only transudate 
The results m the first senes were confirmed 
in a second senes of mice in which the pooled 
transudate from 7 dogs was used In this 


TABLE III —EFFECT OF VARYING RATIO OF 
ADRENAL CORTEX EXTRACT TO TRANSUDATE 
OF dogs’ strangulated INTESTINE IN- 
JECTED INTRAPERITONEALLY UPON MOR- 
TALITY OF MICE 


Matcna! injected 

Ratio 
adrenal 
cortex 
extract to 
transudate 

No of mice 
in group 

No of mice ahvc 
at end of 

Transudate 

cc. 

Adrenal 

cortex 

extract 

C.C 

3 bra 

7 hr* 

14 hr* 

0 s 

0 0 

Control 

4 

° 

0 

0 

0 5 

0 I 

I S 

4 

0 

0 

0 

0 s 

0 35 

I 3 

4 

I 

0 

0 

0 5 

0 5 

I I 

8 

4 

0 

0 

0 5 

r 0 


4 

4 

0 

0 

0 I 

0 S 

S I 

4 

4 

4 

3 

0 35 

0 s 

3 I 

4 

4 

0 

0 

I 0 

0 s 

1 3 

4 

0 

0 

0 


TABLE IV —EFFECT OF SEITZ-FILTRATION OF 
TRANSUDATE OF DOGS’ STRANGULATED IN- 
TESTINE UPON MORTALITY OF MICE WHEN 
INJECTED INTRAPERITONEALLY * 


Molenol Injected 

No of mice 
In sadea 

1 

No of mice 
dead in 

34 hours 

Mortabty 

% 

UnAJtered transudate in saline — 
0 3 cc transudate in 03 cc 
isotonic saline per mouse 

40 

34 

86 

Sciti filtered transudatein sabne— 
0 3 c c filtered trsnsudole id 0 3 
c c 1 otonic saline per mouse 

19 

I 

X 

Seiti filtered transudate plus 
adrenal cortex cxtracti — 0 see 
of each per mouse 

20 

I 1 

r 


senes, the mice were divided into 4 groups 
the first 2 groups were handled as m the pre- 
ceding series, the 3d group received an addi- 
tional adrenal cortex extract injection (o 2 
c c per mouse) i hour before the transudate- 
adrenal cortex mixture was injected, and the 
4th group received not only this prehrmnary 
adrenal cortex extract injection but also a 
subsequent one (o 2 c c per mouse) r hour 
after injection of the transudate-extract mix- 
ture It will be seen from Table II that 70 per 
cent of the control mjce receiving transudate 
were dead in 24 hours, while only 37 per cent 
of those receiving adrenal cortex extract in 
addition succumbed in this period, the mor- 
tality in this senes, as m the last, was reduced 
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»t>out K bj adrenal cortex extract In thii 
•cna also ai la tbc fim the aurvlrtac 
animals recdriiw cortex extract were Bvellef 
tiian those recdTinf transudate akmc \o 
sJgnJficatit danse In nwrtaDtj was obsened 
to foflow the administration of adrenal cortex 
extract before oc both before and sabser^ent 
to the injectkia made at tbe time the transu 
date was administered altboush the trend mu 
to reduce the roortallrv from 41 per cent 
(group I of Table 11 ) to 34 and 33 per cent re 
ipectivelr (groups II aivd III) 

\ much dearer qaantitatire reUtlooihip 
between the amoimts of transodate and 
adrenal cortex extract was shown in another 
series of mice in which the ratio was vaned 
In than tbe pooled transudate from $ was 
used In this smea, the mice were divided 
Into S groups of 4 each (and 1 of 8) and the 
proportion of transudate and adrenal cortex 
extract Injected slmultaneoasl) was vaned 
The ineasuxt o( effect in these mice was their 
■orriial It the end of j 7 and 14 houra. The 
resif/u are wmmanxed io Table m and ft Is 
clear from this table that sordvml was 
lengthened when the pcoporticn of adrenal 
cortex extract to tranndate incrctaed the 
results being saipntirtgl} consutenL 
It woold appear from these experiments 
that adrenal cortex extract dehnitef) central 
Ixes, at least in part, the toxic actkiQollraosu 
date cf strangulated intestine. 

Aa carh as igii Morphy and tmceot 
foond that tbe toxic material of strangulated 
intestine obtained from the lumen of the cat 
lost its todatj when passed throogh a 
Bnkcfcld filter As ha* bra pointed out wt 
found that ‘«tx filtration of the transudate 
lessened but d>d not aboltah tbe ^Icnkin re 
action in rabbit skm. Me tested tho todf 
effect of the transudate in our first senes of 
mice In a jimUar waT b> passing the material 
through a Seits filter As shown in Table I\ 
the filtered transudate was much less todc to 
mice than was the an filtered material Thus 
onlr I mouse In 19 succumtanp in 14 hours a 
nrortahrt of 1 per cent and this low mortahrt 
was also present when adrenal cortex extract 
was added However tbe animal* rrerfnag 
n.jrrn«l cortex extract were max ^^TIy and 
sclive than thoae recrivutg filtered transudate 


ak^ In fact tbe latter animals were all 
lethargic and appeared ai Thus adrenal nx 
tex extract appears to nrex-oit e\TQ the milda 
toxic effects of Sells filtered transudate fnwn 
strangulated Intestine 

The lessening d todat\ by Seilx filtratloo 
docs not oecessarily Indkatc that most of tbe 
toddtv is due to bacteria cootained In tbe 
transudate. It must be recalled that Sdu 
filten rtino\'e not only bacteria abeo prsenl 
but, bang poutively charged elcctricallv tbe\ 
prevent the passage of posirivT charged in- 
animate raatcrial In lusnension (Rromer) 
It U thertfoie quite possible that the toric 
material 10 tbe transudate comlsts In large 
part of soth a pcaltlrely charged smpeniloo 
or that the toxic material is adsorbed In large 
part upon such a suspensioa 

inrutJtT AXD cotcxrsTOx* 
CxperimeoUutilLdng tbe peritoneal traosa 
dale of the dog s stnsgulated btestinc have 
tbowa that 

t Tbe transudate Increases capllan per 
meability as deraensuated by toe Aleokia 
reaction in rabbit skin. This effect b sotne 
what dtcrtaMd when the transudate la paswd 
through a 'Wu filler This effect of unfiltered 
aod ^tered transudate on ctpfllar} pcrriK 
abilltv IS neotraTtied bj adrenal cortex 
extract 

s Tbe transudate b todc to mice aben 
Injected intraperitooeally making tbem DJ 
lethargic and leading to a high mortafitr 
within 14 bouTi. These ID-effecti are marletH) 
redored by paaslng the transudate through a 
Satx filter pnrtiailariy as far as 14 boor moc 
taOt) Is coocemed. A less rtrfkxng bat oever 
thelcs* definite redurtioo of mortahtv Is ef 
fected by aiidiog an equal amount of adrmal 
cortex alrart to the unfiltered transudate be 
fere injection tbe mortalitv being reduced In 
tboot ti In tddiljcm adrenal cortex ertratt 
lessens the lelharro of the mice survrvlDK 14 
hours, and thi* Is uso found t bctruelocrocc 
^eni^^ng Seiu filtered tiansadate There w 
BUggestivc evtdeitce that the oeotralizing 
effect of adrenal cortex extract upon the re 
actloD of mice to transudate is proportional 

to the reUtivT amounts of etch erapkned m 

oearing the relative proportloo of atfreoal 
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cortt\ e\lracl produces a dcfimtc effect on the 
survaval time of the mice 

It IS concluded from these e\]3enments that 
to'nc material which can pass into the blood 
stream is produced bv strangulation of the in- 
testme Such absorbed toxic matenal may 
account in large part for the effects observed 
in strangulation These experiments further 
suggest that the toxnc material acts in part to 
increase capillan permeability leading to 
escape of plasma, so producing shock Adrenal 
cortex extract neutralizes the action of the 
toxic matenal m the transudate b\ preventing 
the increase in capillarc permeability and 
possibh in other waxs not revealed bx our ex- 
penments On the basis of our ex-penments 
the use of adrenal cortex extract m clinical 
intestinal strangulation appears xxorthj of 
tnal 


RI I LRLNCI S 

I Cool I H, H S I Vrcli Surg , io2‘>, 17 git> 

3 Dos VLDsns, J K. , Sue, I R , and I fwis, N Arch 
Surg , 1941, 43 Sir 

3 rosTir, \V C, and TIauslir, R W Vreh Int 

Med , 1924, 34 C97 

4 Trled, S C , and I iNDXFR, r Am J Physiol , 1941, 

134 258 

5 IIlRKlNS, H N Surgery, 1941, 9 231, 447, and 607 

6 Hfrris, R C, and Mefk, \V J Xrch Int Med, 

i933i 51 152 

7 Hi ufr, G j , and Xndrus, W DeW Ann Surg , 

1938, 100 734 

8 KruifR, S P Chapter XLT in Newer Knowledge of 

Hactenologj and Immunologj, edited bj Jordan, 
L O andlalk, I S Chicago University of Chicago 
Press, 1928 

9 Miskix, X' Am J Physiol , 129, 691 1940 

10 Murpiu, 1 T , and Vincent, n Boston M &. S J , 

iS, 684 1911 

1 1 Shlf^fr, I H , and Asher, R Am J Physiol , 

13S, I 1043 

12 SiiLESFR, I H, and Prfid, S C Am J Physiol, 

137,426 1942 

13 Wont, M G , Burns, J C , and Pfeiffer, G Proc 

Soc Pxp Biol , N y, 1917 3 ^ 549 



THE DERMATOME PATTERN GRAFT AND ITS USE 
IN RECONSTRUCTION OF THE HANDS 


FRANK F KANTlLAk, M.D M }of M C, Adinti, Gccrpa 


M ANI extenurc aod •e\Tre buma 
to the handi in\Tilvm){ both the 
docnl and palmar suHacea are 
booj teen In the preaent conflict. 
For the reconrlructioo ol injurfca to the 
cutaneooj arming of the baivK, ty free 
transplant of the akin hotdi many advantage! 
over the prolca^ pcrfide flap operatwaa. 
The vnricnti IixflcnPcmt for the use of 
type of free iHn graft and pedide flap In 
land recoostnictloaa ht^e been recroUy dc* 
scribed b> Kodi. The many advontagea of 
Uuc^ qiht grafts u do-dop^ b> and 
Brown (: a; and otben In the rtpafr of these 
ui)iuk9 are apparent TbeintrodactloQof the 
dermtoBM into ptiatc cur^^ by Padgett 
has resulted In a method ^ ^talmng oni' 
formly luge grafts of a predeteanloed thick 
ness with sharp straight edges, more cutaUe 
for smalWr reeoDstncticDa loan the raB>r 
graft Sy means of the dermatocoe in the maiH 
ner to be described, grafts of a ^aeaflc pattern 
may be obtained for the recoostmctioQ of ex 
tcnji>T in^UTies of the hands and other regions. 


TZCHKIQUE 

The fofkming procedure has been utllbrd 
for the pest a years in cutting pattern graftaof 
spCt tbickDCss ihlo for the reoiciftruction of 
ccrtam arcaa In my experieoce the snggea- 
ttoQ of utllixiiig the dennatocne to cut certain 
complicated patterns of skis b> painting out 
the ondeairea portioa with talcum powder has 
not proved feasible, because the dennatotue 
will not uniformly ^ck up and foDow such a 
denous route Reconstructkms of the dorsum 
of the pr ese nt complicated patterns due 
to profongation of acalnx along the fingera. 
In this sitnatioo, the dennatocne- paltem 
gralL as outlined here has pioN-cd to serve a 
defimte TJ«ce- Under toumiqiaet the scar of 
the hand Is carefully separated in its eotlreh 
fron the remaining subcntaneous base (Fig i) 

(h Lem OtMnl H^iUJ, A rt ii l e, Ctorfs 


In cjtrting traction on the scar during eia- 
sfon. It IS neoemT} to be careful not to cut 
bto \ia*cU and nerres which are pulled up 
with the portion of tissue being tsosed. Bj 
this painstaking disHctkin the entire cicatrix 
Indi^Dg its extensHHis aioog the flngen u 
removed. Bleeding i-cxscb are caught as thej 
are cot and tied with flnest sQk. A large piece 
of hard faced sterile fiJter paper Is pressed oi-er 
the deunded area and the outlTae of the surface 
to be graited is imprinted on the paper which 
is then removed sod trimmed with saiKn 
onlQ an accurate pattern of the defea is ob- 
tained. Theiklm^sabcutaneoussarfacesof 
the Mttem are dhtlnctlvely marked with 
iodeubfe nesdl so that each suriace mar be 
rcadDy iijenufird. Jf thu precaution is not 
areft^> observed, the pattern graft win be 
cat harvard so that the right dde will be 
fitted into the left side of defect \Set 
gaute sponge* are placed on the hand and It b 
then firmly dressed srith a sterile roffcr nose 
bandage foBomng whkh the toumiqoetli re- 
leased The dODordte foe the skin g^t which 
has pmiomly been prepared is cfeaoed with 
ether and an esllnute of the area of skin to be 
removed b marie. The dermatome and donor 
sftearecoated with cement andthedermatoctt 
drum b then pressed to thedonor site and aspfit 
stiD graft of the dcrired ihickneas b seco^ 
On dorsum cf the hand a graft of ooiS 
inch » sufficient In tHckness f« tatI*factof> 
covTftgc and protectioiL The entire sheet ^ 
skin b cut with the dermatocoe to the dewred 
length and separated from tbe dooor die The 
drum b then placed in It* tuad and the pat 
tem pirviousiv prepared is placed oQ tbe skin 
still arlhereot t drum taking care tlat 
the ikln surface of the pattern b in ccnlacl 
with the raw surface of the graft u maited 
when the pattern b made. It will be fouwl 
that the pattern wQl stick firmlr to the skin 
graft, due to the opfllarit) action of the fiher 
paper (Ftg j) Vilth a scalpd tbe skin a now 
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Fig 2 



Fig 3 Fig 4 


Fig I Cadet C H Heavy, hypertrophic scamng of the dorsum of hands following 
ad and 3d degree burns Scars were throbbing, tender to palpation, and sensiUve to 
weather changes Minor injunes to the hands caused the scars to break down 

Fig 2 Entire scar of left hand erased, including prolongations of scar up the 
fingers The normal subcutaneous bed present under the scar is shown 
Fig 3 The pattern of the area to be grafted, cut of hard faced sterile filter paper, 
is placed on the dermatome skm graft, o 018 inch thick, with the skin side of the pat- 
tern in contact with the raw surface of the graft li the pattern is turned over to place 
subcutaneous side against raw surface of the graft the skin graft w ill be cut in reverse 
Fig 4 The skin graft is cut along the outline of the pattern against the dermatome 
drum with a scalpel The pattern adheres to the skin graft making it unnecessary to 
hold It in position against the graft 


cut around the pattern against the drum (Fig 
4) Excess areas of skm are removed from the 
drum until only the pattern graft remains 
Small hemostats are placed on the edges of the 
graft, and it is peeled slowly away from the 
drum, dunng which time it is hghtly dusted 
with sulfamlamide powder which neutralizes 


the stickmess of the cement remaimng on the 
graft Ordmanly, no sulfanilamide powder is 
used under the graft, although we have seen 
no untoward effects on heahng from its use 
The bandage is now carefully removed from 
the hand and further small bleedmg points are 
caught and tied with fine sdk The graft is 
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Hf. ^ Tkt pattera ftaft Krtorcd fat rti (n 

t*d cmlbocm Mltcbrt o< fine, Uad ^ 
tnA bu bm prrfanird ud b ndjr Ur i-trridhn Tbe 
eod fit of Oa tUa (rail to ibe de{eci h vtO ibnn 

FIs. 6 Grtll t tEmt d tnl iliiatm bier \ 

cswpln tftL t< »Up has t f K d T naQ Twrtoal 
UaticTi tEMj b* aRTi 

to the tviod tnd cuturel in stnovts 
•tnte^c pantfi nth loterruTHed hoe dk 
idtdt^ foQowin;; which a ooetmuouc mtore 
mav be uaed (or the hoal ap^^nnaboo (Fig 
5) The graft ia perforated aod cDitred nth a 
sjigle laj-cr of xemfonn game foOowed by 
aer^ wet game aponges ttnoothJy laid ow 
the graft ami on icrp of whi<:h are placed 
manoe ipongc* sufBoentlr laige to cover ibo 
entire grafted aito. The mout gam* fpoogr* 
•oak up anj ooxing which ocain during tbo 
earir penod of fixaboa of the graft A hght 
plainer cut U applied om the entire hand mod 
torearm to ImmobOiK the hand aod Angers 
effectitTdt Thu drcismg u permitted to 
remain lo dava uole** ngru of iofectioo be 
neath the graft are c%'klcnt- \t the end of thi* 
penod of lime the futurei may bo removed 
and the graft Dgbtly dre»*ed nth a greaK 
game preparatloo Rich aa wrofonn (FTg 6) 
Motioci of the fiugera and hand »hoaId be 
reatneted for another 10 day*. 

Cadet C II (Fi*» -6) aged reajv rrcenTd 
terettJd Myidtgiwbonaofth hand*, face. and 
let* aJrpJaoe cia^li The haneb and £a« ere 
treated th enlfatiuaatAe ot tment, odlkeboraed 
area* of th ler dttrxkd and laimed Jtb tannic 
dd and rJm nitrate The patienl »w* tian^fenwl 
to La *00 GeoeiaJ Ilo^taJ for furtber care The 
tfj% arre treated b the af>plieaOon of opljt Oj 


fiafti /olkfabu rwaovat of tbe eviar ad VxW 
althwjl event The bn nu of the hand heakd nh 
thefonriatiooof Kta h pcriropilcKa tWiht 
dorranr* TTik »ci a* ibrobUrif, teikter 1 rmira 
tioo and aenwliYe to eatber rtitnre The dca^ 

u exeM frota the rhht hand od mtletn 
dtrmatooieiraft a inch f Uicine<* a ntnred 
lat poMtbo Heailot oe^enlltl and «*i >. 
factOfT rr^toradoo of cutaneom cmeriet w 
achSeved 

Eari\ grafting of the hontU following a d«p 
bum of lha t\7* would ha\e rainlmixed the 
length of the convalescent period and prob- 
abl> rtmovxd the neccadty for future gralUng 
F\e aeldom »ce patieot* in Uu* eari> rtate 
howerer 

WC.A.S aeed 4 year*, received »d and jd defre* 
bam of the / ct, McL. cte^t, aod haodn when he 
waa ^vaved th tairninf gaicfloe hile 00 duty 
The tnrenJ area* ere tnated 1th ta ante tiil aiil 
mber of pfBch fialti err wbaerjueetiy aftJied 
I the cranauilng aicu cf the chest and sbwWlet 
The pailrtt as msiloallj’ triB»fmed t La *tm 
Cenml lloaplulforf rlliereare OnhaadmWno 
here the boraed aixaj cf the hastb m ecejilelH 
healed aeveral saaO m latiaf rets rreprevai 
00 thechest lod bool^ {atervTruaKareu fci^en 
the naall deep fnft* abich bad bm pmioedr 
appOed. The eaUre doevcm of the nght bacaf had 
healed hh heaej kefcfdai tax hich extended p 
the am, ihrooih the dhlal ooe-cMid, nd as ren* 
(boetu alc«| the finfers (FIf 7) The left hand 
peearoled heavy scar kng lu teit th tab aad 
srrwt oD both the donal ami vola aaiface The 
scars ere so heavy as t fntetfere ith effective 
hand and fia^ movaserU \rra over the Lnaddes 
oold crack od bleed foftoahiit actiritv of the 
hasiK The sea of the left hand ts exosed W 
nd replaced rth pauemftafi 3 odirt Ihict 
oe* described CctapJrt healiai erMonl The 
ngfal band recovtracted pprotunald> 50 
sqwie Inches d ilifl as uvd to rmlace the <ars cf 
the rr-t, hand, nd the Ca/cirs. \ sitnlaetoey re 
suit asobtalned fFgn • 9) Ther bfoodf nctjna 
of the band and sea lanaatioo aboot the bordre cf 
tba graft u Bmunial 

Me have utHtred thk tedmlqne for the 
cuveri og of iseptk denuded area* in rases in 
which prevnousK a full ihlckocM akin graft 
woold be utnijed, or m which a Urge split aUn 
grwft would be mtured Into th* defect os over 
laying the margins or tnnmuDg the pcnpheiT 
during futunog The use of the pattern graft 
resoila m a tiner ultimate *c*t juncture with 
the Mirounding nonnal akin a^ u acluiHj 
time saving in Kitunog the graft in podtkn 
! Of extetuitc recorutmetfonj as both hanriN 
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Fig 7 


Fig 7 Pvt A S Extensive bum scar of dorsum of nght 
hand and \i rist. The keloidal area of the left thumb and 
hand has been repaired with a pattern dermatome graft 
Fig 8 Pvt A S Repair of the left and nght hands with 
two pattern grafts restonng appronmately 50 square inches 

complete full thickness use is often prohibitive 
because of the large area of skm to be utihzed, 
and on the dorsum of the hand is quite unnec- 
essary as sufl&cient cutaneous protection may 
be obtained with the split graft / 

On large palmar contractures, in which suffi- 
cient subcutaneous tissue remains, the scar is 
excised and replaced ivith a pattern, thick 
split skin graft Subsequent contractures are 
corrected with small full thickness grafts 
Smaller areas of cicatnv on the palmar surface 
are treated by the usual full thickness skm 
grafting technique However, in extensive 



Fig 8 Fig 9 

of skm to the right hand and forearm Photographed 7 
months after repair Function and texture of grafted skm 
IS excellent It is more deeply pigmented than the adjoin 
mg skm 

Fig 9 Pvt A S 

cicatnces, the large area to be covered by full 
thickness grafts makes the method almost 
prohibitive, particularly if other areas of the 
body remain to be reconstructed We have, 
therefore, reserved the full thickness graft for 
the final stages of correction, reljnng pnnci- 
pally on the pattern dermatome graft for the 
major reconstruction This procedure has 
resulted in the provision of a good protective 
covenng to the palm and a good ultimate 
functional result 

Sgt J F R , aged 28 j ears, received severe 3d 
degree bums of the palmar surfaces of both hands, 



Fig 10 Fig II Fig 12 


pg lo Sgt J R Bum contractures of the palms of thumb remain to be corrected mth small full thickness 

nght and left hands With the exception of the ist and id grafts This pabent forms keloids 

fingers of each hand, the digits are fixed by heavy scar Pig 12 Sgt J R Ulustrabng satisfactory funebon of 

r*g II Sgt J R The major correebon has been hands at the present bmc foUoinng restorabon of the 
accomplished w ith pattern dermatome grafts, o 024 inch in palmar surfaces w ith the application of pattern dermatome 
thickness Contractures along the suture line of each grafts 
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fcnd »d dejree bojm of ibe fo«»rm% wfV oo d t 
Before tdinittioo t Ltvion Crfurr*) llc^Ul, he 
» u tree ted by dfbddoDeot of the homed um end 
tuak add aod tlloved to heal tpooUaeoialy {oQoe- 
InXraoonJo/theeaehar Areryhe*TThfpertro|»lilc 
•ciiilu* of bothmlmaruriam extending doof the 
flexor tntftce* ol certain ho ftn de^cnea Tjpkal 
rifid cU« hxodi « Uhoot faoedoa deveuped the 

Mtkst vu tiuifcTred t Lawm Gcoenl Uoepftal 
lor rtautnetko, with tB bonwd arcu compfetdy 
bc*led(FIf t ) I lerenirtafcx, the entire exa trices 
of the rifh t and left hands wen exdied ia their eatimv 
and the palmar aoriaces wen n it oeed with pattern 
dermatncDe fialu 0024 inch in thkLnesa. Sub- 
factoty heallnx usd ertetaion of tbt hofen (oQoaed 
these procsdoiea. Sohaetreeat csorracTares of tha 
Enfen and thrah were released by farther exddu a 

rJ theSfsr^netTirf hf tw K n yrsft t nA rwirTMl p^lm^r 
tUn of f ntl «Hn 

rafts (Flft. 1) At present fairly aatiifactorj 
lonctloQ M the h«nAi b presaat, althootfa few 
additkctal minor adhBtnmti rem^ to be done. In 
thJa case, the toe of thick dermatooie partem frafu 
elmpilfieH the of compOcited S^t to the 

band and at tiM tarn thneprerrided cxcoleat corer 
[sf of the pal'n*’ ' fat which was pprartautdly 
Domal in extent XMaeoerer an area of tUn b t*' 
U MTed from thb padent, keloids form thereby com* 
ha treatment 


Kdoid fomuUoQ b not t cootnlnificttloQ 
to g^tlog On the cootimiT we beve 
notedr «• hiN'e olhen, that there b no Us- 
dency for kelokUl formatiaQ In the ^ted 
area except tt the futore Une.. Thb may bo 
fwirdTT>tr.-d bj metkolotta coaptatkm of the 
edfca b et ween akin and akin graft and perhapt 
cany x ray therapy to the autuie line, althongb 
the eJEcacy of thb roedhun has not ahrajw 
been Impremlve. The donor ctes frequenUy 
exhibit kdoU forma tko evea from the Unnner 
split i^ta, and In areas wbcir full thickness 
grafts of akin have been remc^Td henry 
ysra osnally derdop It a therefoce 
desirable to remove aUn for grafting from 
areas In which the ftmctlooal or cosmetic after 
effects are of no significance. 

It b realised that if Insnfficient palmar fat 
rtmaini so that palmar fasda or tendosa are 
after exosioa of the dcatrix, It b 
uecetsary to prov i de a fatty pad In additroo to 
the aUn cm-enng for the achievement of a 
Btfafactocy resnlL This may be accomplahed 


by (he use of a pedide flap from (be aWomen 
or other acresiiWe rite. B«ao^ 0/ the detaUeil 
steps In reconstruction occasioned by the a«e 
of a ptsdidc flap thb b not (be method of 
choice In the r^alr of hand inlories. It re 
mains one of Decesaitv In addifirwi the 
pedide flap piwides a thick balky rccoQstme 
tIoD which docs not limalate the nonml cor 
ering of the hand u dosely as does the fm 

treiBplant placed on the oataral sabattancoos 

fat Ixd. Thb additional thickness may be 
reduced by subcutaneous thinning procednrti. 
birt adds to the length of bospitalizatioQ and 
convalescence. 


srsouay 

A method of uHUnng the dennatome to 
provide a pattern mft has been dm-eJoped, 
and the uses of the oemalome pattern graft in 
the repair of cutaneous LD)uiies of the hands U 
described. Thb proetdore combb In the 
removal of a split graft with the dennatoioc 
anting a patton of the area to he grafted and 
UansferTULg the pattern to the dennatome 
dnim where the outfioe b cut on the drum. 
The graft b subseqaenUy uanrierred to the 
rediaat area where it b ntined and dreaed 
in toe automary maarwr The method thus 
dcsoibed re pr esents a com hi nail 00 of fdl 
thtfknr^a and split thkkncsa grafting tech- 
niqae, and a espedaliy suitable for the graftmg 
of ui^ areas of irr^ular outhoe. Since the 
donor rite requires do additional surgery for 
dosurc as does the full tUckness grafting tech- 
nique this procedure simpU&es the problem 
of restoring areas of considerable rise and ctxn 

K cd design. The advanta^ of treating 
lal areas by complete exoslon and skin 
graftiog by thb method U mentioned Sc^■e^ll 
raw illustrating the use of this method in ibc 
repair of cntancoos injuries to the hands arc 
presented. 
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ESOPHAGOBRONCHIAL FISTULA 


LOUIS H CLERF, MD,FACS,E E COOLEY, Colonel, M C , A U S , and J J O’KEEFE, M D , 

Philadelphia, Pennsylvania 


F istulas between the food passages 
and the tracheobronchial tree have 
been classified into four main groups A 
study by Monserrat of reported cases 
in the world hterature revealed 222 con- 
gemtal, 367 neoplastic, 41 infectious, and 40 
traumatic fistulas These figures probably 
represent but a small proportion of the total 
number, particularly of the congenital and 
neoplastic groups sin® these commonly 
terrmnate fatally and majuMwei^re recorded 
m the hterature InfeUflj^SRl traumatic 
forms, although few m number, offer a better 
prognosis and from 'this standpoint alone are 
of greater interest medically 
Cases due to trauma are commonly caused 
by swallowed irregular or pointed foreign 
bodies, such as bones The trachea or left 
mam bronchus should be more commonly in- 
volved because of their close proxirmty to the 
esophagus The case reported by Murtagh 
and Tyson affords a classical example Al- 
though there was a history of swallowing a 
foreign body, roentgen-ray studies of the 
swallowing function were negative The sub- 
sequent development of cough when swallow- 
ing fluids and the demonstration by roentgen- 
ray examination of swallowed banum enter- 
ing the left mam bronchus estabhshed the 
diagnosis of esophagobronchial fistula At 
esophagoscopy no foreign body was found 
although an area of ulceration and inflamma- 
tion was observed Gastrostomy was per- 
formed, and at a subsequent esophagoscopy 
a bone was found and removed The fistula 
healed promptly and the patient made a satis- 
factory recovery It is not always possible to 
eliat a foreign body history or find a foreign 
body esophagoscopically so that a sharp dis- 
tinction between traumatic and infectious 
cases cannot always be made 
Infectious cases may be of syphilitic, tuber- 
culous, or nonspeafic ongin A case of tra- 
cheoesophageal fistula of syphilitic ongm ob- 


served at the chmc was reported by Bucher 
and Ono Monserrat reported 3 cases of tu- 
berculous ongm This more often occurs in 
children and apparently is the result of the 
breaking down of a tuberculous lymph node 
The ongm of fistula in adults is not entirely 
clear In a case previously reported (2) there 
was a communication between the esophagus 
and left lower lobe bronchus apparently of 7 
years’ duration There was no history of 
foreign body, syphdis, or tuberculosis, in fact 
the only abnormal findings noted were cough 
when taking hqmds and the presence of a 
chrome pulmonary suppuration involvmg the 
lower lobe of the left lung In this case the 
esophageal end of the fistula was cauterized 
with Sliver nitrate and apparently closed for 
a time only to recur later External surgical 
treatment was earned out, but the patient 
died from a bronchopulmonary comphcation 

Two additional cases of esophagobronchial 
fistula have been observed at the broncho 
scopic clinic, Jefferson Hospital These are 
of interest because of the cause, duration, 
dimcal course, and measures employed in ob- 
literating the esophageal end of the fistula 

Case i Mrs R , aged 61 jears, was admitted to 
the clmic durmg January, 1941, with a diagnosis of 
bronchoesophageal fistula which had been made 
ekewhere durmg Apni, 1940 

The family and personal medical history was 
negative During January, 1940, she was admitted 
to the Letterman General Hospital for study 
There was a history of nonproductive cough, mild 
digestive disturbances, and slight fever of about 
2 weeks’ duration The cough later became produc- 
tive and there was some hemoptysis A diagnosis 
of pulmonary abscess involvmg the middle lobe of 
the nght lung was made and this was treated by 
medical measures including bronchoscopic drainage 
While convalescing from the pulmonary infection 
It was noted dunng April, 1940, that there often 
were parox>sms of coughing associated with dimk- 
ing fluids, particularlj water This difliculty be- 
came progressively worse, and at one time the pa- 
tient had a severe stranghng attack after swallowing 
solid food A fluoroscopic study of the swallowing 
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i'F-lCE AND PERSISTENT BROW PRESENTATIONS 


A. ai\RLES POSNER, M D F^CA, tad IRV\1V M BUai, MJ) 
Ne» Toft, New \ ork 


I N tU» pipcf an analjiU ti of 87 face 
and 13 pcnistent brow prwmUtJona 
wbich occ ul te d at Harlem Hcupllal, 
New \ort, between Jaauar) i 1914 
and Jtroe 30 1941 The retulta obtained and 
the coodoilcras drawn from them are com 
pared with accepted rlewi regarding thfa 
peohlem- For the >'can 1914 through 1919 
departzzKQta] summariea rather than olhdal 
bedaklc tecordi were used Aa the depart 
mental fummartei were not complete In all 
retpectt the casei of thoe eariter jrar* are 
an^^wl only If rehahle data are avaflabk 


DfODEXCT 


Among the 4V5* dcBi^rtei at Harlem 
Hospital daring the interval mentMoed there 
were 87 face and 13 periittecit bmw preaenla 
liona. Thus there waa i face preaentatloo m 
5^9 deQ\Tnei or ai9 per cent 1 peniatoit 
brow preseoutlon in 3 543 dcUverfea, or 003 
per cent and a oombi^ ratio of t b 46 de 
uvcric* or arr per cent The ratio of face 
to perilstent brow presentaUooi was 6 7 to i 
which compare* to most •ene*. 

Howe\Tr the abwilutc incidence of 1 face 
pmentarioo in 5^9 drii Tnea compair* faiw 
ably onl) with the ratio* of Tweed> and 
Schumann of i b 587 and i m 400 reapectiw 
\y and h In coatnut with the accepted figure 
of I b >00 which t* probably taken from 
naard • •eriet of go 000 cases m 1889 and 
from ifarkoe • sene* of tpo,ow case* m looo 

Oiir iaodence of s pemstent browpre«eDta 
tion m 3 543 ddh-ene* a not far remoi-ed from 
the I vn 3Poo found b) DeLee (i) but differ* 
greatl) from the imiaDi died figure of j in 
I 500 to 3,oco case* (18) 


In tha lene*, the record* of 79 case* were 
complete for a consideTmiion of et ology In 


46 cajd, or jSj per cent, i or 3 of the 16 
known mTth«po*£[ig factcH*— eidunre of 
maltlparitj— were pnaent, 3 being found b 
5 of these case* and a ringle factor b 41 
Nooe of (beae cause* were opcrallTe b tb 
rrmajDbg 33 case*, or 4rJ per crrL 
The number of case* in wWch these fictcir* 
were found either alone or b cooibbatioQ, 


CootT»cinl r«W» 

LtTfc dbd 
I f to pg»d* 
ro pnmKii ud vm 
i Cdh of cod voAd Um 0«ck 
4. PmJ DKpMnwtr 
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OanHutioa* (f lb* toderi 
Brdniaslci* ud bri« rUM 

tad cotunrud pefra 
Cm txooad bk* ud lui* diild 
Plicn>a prrflK tod kre* ckU 


EHsproportxm was tho* present b almost 1 
of evTTN 3 case*, or 63 5 per ctnl in which 
•ome eUoioBic factor was recorded 

Other predapoabg factor* often ineotiooed 
but not loond b this lerio, are cystic tumor* 
of the neck Or.'groma ) and th>Tokl tomoo 
btcn'cnllon of & arms between the chb and 
•teroum, spastic contraction or coognrftaJ 
•hortenbg of the oeck miisde*, marked en- 
la ig c me nt of the neck or thorax corutrictloo 
of the cervu around the neck of the fettrt, and 
libroid*. I\1th the excrplkm of coiU of cord 
around the neck aD of these and the afore 

*TVi •tiw iwwn Uw *Wken k*t* *• li 

W iiwirTTir n t«i«irin k tW ^ 

kcMWTTT mcnal T»TW» daw «* Mora* nJc M 
Mtond U Oa ktil Ud k U tU waiUr kft, to 
Udo<^«nt rf lU fcl*l bic* h •» tU ••WSt '' 

•Uvlf b* rjHirrUrtwtij T1 »Ilim cU d 
mx^m 1*4 tUi Unrt tntm *4 fW h< ' 
w*«oai tU laft UM 

be tiiw id 
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TABUE L— KamoN or tttvj at time or 
DUtoora IS rACE asd rc ma r iL Tr Brow 
PTEffnCTATTOSl 



pTcjTqaUtemoIdmg dprtocU (t coctudod txtd 
becauae of tbe oec«tMi^> great atcrioe force 
deep pcTiocaJ Uceruiom unal] j roult licnr 
e%Tr ftfiioa to i \'ertex or enemloo to a face 
ufuaBv take» pUce 

In uU aerie*, tbert vert onle three babie*. 
all of them tnudl vbo vere deUs'ered apoo- 
taaecna]> 

Tbe laddeoce of the Nvioua pontktiu ai 
recorded at tbe time of ditgrtoria U aSoaro In 
Table I from which It will be aeen that the 
ratio of lace to brow preacnUtionj wa» 87 to 
ij or 6 7 to 1 The point of reference wtocb 
wa* jlN-en in 60 caaea waa on the ngbt m 4» 
(j9 face and 2 brow) an the left in w (53 face 
and 6 brow) and not recorded In the re 
niainder At the time of (Dagncmi, tbe 
trachelobrcgnutK diaineler Ur m the rfriit 
obliqne of the pelvda In 46 caaei in the lelt 
oU que in JO m tbe Iraniverae of tbe pcivu 
in 14 and wai nnclaidbcd In jo 


trajt adth the accepted a\erase dontbo of 
the 6nt ata^te in vertex preaentatiocta, wlticb 
b 16 hocra for pnmlparas tod ij boiirt for 
no] li para*. 

The factor* pfolongim tbe firrt aUjijt are 
geoeraHj beGexed to be tbe noon»idb| of 
the face bone* wbkh are feeUc dHtloo the 
dUsJpation of aome of tbe nterioe force In tfw 
wrong diredlon, due to tbe angfe between the 
bead and neck and the de]a> In IntenuJ rota 
tioo resnJting from iIm necriailr of tbe chin 1 
deaceoding to a lower level before mcetinn 
fuffioent aoft Uauc reabunce 

The membraoea tend to ruptore carK 
An»ong 47 cate*, thej nxptnrtd before of Id 
carl) labor in ji case*, just before or at the 
onset of tbe aecond lU^ In II and well into 
the secTxid itagc in 15 Tbe axerage time foe 
TuptxiTt of tbe roembeanei in xertcx prcaeou 
tkma U beUcxed to be at tbe onwt of the 
aecood stage 

Among foil term iWlxerie* it was Infemling 
to observe that In 9 cases (7 anterior or trans> 
vrne and a posterior nentuis) in whkh the 
membrane* roptored before or aooe after tbe 
onset of labor tbe axTrage duratios of tbe 
bnt stage was s6 hour*, trusntev la 6 
case* (5 anterior oc Iramx’erse and i poftmor 
mestum) In wbkb rupture took plan m the 
ndd-£r»t atage the doratJon was 22 hoar*, jo 
mlnates In 15 case* 10 which the merabraoes 
broke in tbe aecood or late brat stage tbe 
axTrage duration of the fint atage was 9 
boura. 55 minuie*- 

Ailhwgh the case* here died arc not 
fofikient for autblical proof the) do In- 
dkale a tendency toward earlx rupture of 
the membrane* whkh cootrai) to iti ctTect 
in %-ertei nmentition*, la probablx a factor 
in the protongaUon of the fint atage In fart 
preacntalKwiv 


CljyiCtL C0CB5I: 

The fint itage of labor b ckfinlteij pro- 
loo^ In this aerie*, the axrrage dumkm 
for anterior and trajm-erac mentum caac* at 
term was *3 hoora, 8 minute* for prlralparai 
and Ji hour* jounnutca for mulllpara* and 
for poatenor mentum ca*iea 36 boura < 
nxlnotei, for primrpiras and 3* hour*, s 
minatea, foe mulupaiai- The*e hgure* con 


PIXCLNO^IS 

Tbe daikkaJ riteria for the tHagnoJ> 0/ 
face and brow prwenlatjoni are ususIIt gi en 

as foBowa 

1 Bffon labcf « aUmtncl 
1 Ti* cephabc promiacnct 1* narked on the 
»an* aide a the docfum m a face while 
cquaO) palpable on both SKfea in a brow 
preaentabon 
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2 The presenting part is high In brow 
presentations an unusnalh large mass of head 
IS felt aboic the pe]\ is 

3 A large groo\e is felt between tlie back 
and the occiput 

4 The dorsum is concave and is felt dis- 
tinctly onh in the neighborhood of the breech 

5 The fetal small parts are iinusualK easy 
to palpate, especiall} in anterior positions of 
the presenting part 

6 DeLee’s “triangular area” is not felt 

7 The fetal heart sounds are loud and are 
heard below the umbilicus and usual!} on the 
same side as the fetal limbs 

8 The uterine ovoid is unusually longi- 
tudinal and long 

In re\newang the cases in this senes and in 
drawing from their own experience, the au- 
thors were impressed by the difficult} of diag- 
nosis solelj on abdominal palpation, and 
especially by the inconsistency of the position 
of the cephalic prominence m relation to the 
dorsum The most reliable of the above 
cntena w'as the unusuallx long and longi- 
tudinal ovoid shape of the uterus 
B Early after the onset of labor Diagnosis 
is supposedly easy on vaginal or rectal ex- 
amination within a short time after the 
rupture of the membranes The characteristic 
landmarks arc the orbits, the mouth and gums 
(the anal onfice grips the examining finger), 
and the nares 

In this senes a fair degree of success was 
achieved m diagnosis at this stage 
C Late tn labor If several hours have 
passed since the membranes have ruptured, 
the large caput succedaneum so modifies the 
face that it may be mistaken for a breech 
The examiner feels an irregular surface, with 
prominences and depressions, unlike a vertex 
The distinguishing features are the saddle of 
the nose and the mouth and gums, as has been 
noted, the anus grips the finger 
The time and means of diagnosis in 54 cases 
in this series arc given in Table II In this 
table, the roentgen-ray diagnoses, but not the 
confirmations, are included m the totals Only 
2 cases, or 3 8 per cent, were suspected on ab- 
dominal palpation, while 17 cases, one-third, 
were diagnosed or suspected on rectal or 
vaginal examination dunng the first stage 


TABLE 11 — TIXLE AND MEANS OF DIAGNOSIS 
OF 54 CASES OF FACE AND PERSISTENT 
BROW' PRESENTATIONS 


Mfan^ 

Time 

Reforc 
onset of 
latxir 

First 

stage 

*>econd 

stage 

i 

On dell\ 
CO tabic 

Presenting 
part at 
N'uh'a 
or on 
delivery 

Suspected on 
at^omlnal 

I 

I 




Rectal 


ti 

S 



\ afpnal 


6 

6 

4 

16 

Roentgen ray 

I 

s 




Confirmation 

Diagnosis 


A 




Total 

Time of 
suspicion 

1* 

aa* 

It 

4 

iG 


♦RocniRcn ra> diapno^ but not conlirmations arc included in the 
totals. 


Thirty-four cases, or 62 per cent, were diag- 
nosed before the patient was placed on the 
delivery table One case, which was not recog- 
nized until spontaneous deliver}, had been 
diagnosed as a breech on vaginal examination 
during the first stage 

PROGNOSIS 

A Maternal A less favorable maternal 
prognosis in face and brow than in vertex 
presentations may be expected for the fol- 
lowing reasons (i) Longer duration of labor, 
(2) greater frequency of perineal tears 
Protrusion and stretching of the perineum 
occur because of the increased depth to which 
the presenting part, the chin, must descend 
before it may impinge against the maternal 
symphysis, (3) greater danger of infection, 
(4) frequency of necessary and unnecessary 
interference 

Thus, while maternal mortality is less than 
I per cent in vertex presentations, it may rise 
to as high as 6 per cent in face presentations 
In this entire senes of 100 cases, there were 3 
deaths, or a mortality rate of 3 o per cent 
This figure includes i death among 87 face 
presentations (a mortality rate of i 15 per 
cent, or 159 deaths per 10,000 live births), 
and 2 deaths among 13 persistent brow 
presentations (a rate of 15 4 per cent, or 2222 
deaths per 10,000 live births), contrasted with 




& mMenJil nJOrtiQty rat« of i t p« cent, or 
t3j dMUbapet io,oixU%-« b!rtlt» (or Ujc entlit 
■m-KC in igj» (ro) 

One fsljil CMC ocoirred m igj* irom • rop- 
ttircd utcnt* foflowm* a s-wrioa on a right 
unciput Iransvcrae cotnpTicated by a Baadl » 
ojotraction ring drfhm m ccndodcd with 
a craniotomy' and manoal rcmov'al of the 
pL^ta, ^tber death had taken pUre in 
1931 faj an edaraptjc with the fctua id the 
nght mentnrfl anterior poailioo labor wa» 
induced and reiulled in a ftlDbirlh the 
inotber died of Wmr poeuroonia. The third 
death id 1933 *aj tnat of an 18 ^Taf old 
pnmiptra trilh ptt-edampala and a conjugaU 
v«equalto8 5cetitinieten the fctni waa m 
the left nndput anterior pcaition. Thirty fiw 
hour* after the omet of labor and t bouia 

alter the rupture of the membraaea, a ceaarean 

jectkm with peritoneal ddonon wai per 
formed Death occurred s day» later from 
gUphylococcia aeptkemla- 
cx^inallon re^TaJed 

withmteitinal obatmctain cloudy *«uin^ot 


the ipleen Ihrr and kxtney-i and a pent 
partam ultras. 

Thi* series did DOt show 10 Large a per 
eeniage ol \amatioi» Of ijilectiom as might 
hateoeeD expected There were recorded i 
emscal laceration Into the left fornix, n 
qilsjotomica i second degree lateratloiu and 
8 first de gr e e Iiceratkma Vnoe tvpe of In 
feetJOD was otaerred in 13 cast* 1 of tbe<< 
was a gf uc TtJaed perilonltli resulting In 
deaths and 2 were lobar poeuroooia, of whirii 
I wu fatal 

B Imfant Tbe toflemng eipUnatwni 
have been oUtred foe the Increased infant 
roortaHly lo fact and persislenl brow prrv 
entatwfw (i) delayed labor with dj'stoda, 
canecisUy in penislcnt Intnr presentalican 
(t) cerebral compreasion (3) ctmipfe>«n 0/ 
the neck against the pabls which interieft* 
with tbe return circtilalion from tbe head 
(4) great ekmgatloo of the neck in po^tenor 
meDtum poiltiooi before the cHn can react 
the level rrerwarv for rotatkm (3) can- 
presnon ol the trachea and Unns against the 
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I \nn I\ -RF'^lITS 01 SI C\M^ 01 1 \U AND VI KSISH W ItROW VR1 SI NVAriONS 

XCCORDING TO VAKH X 


i 



Full ifrm 



I rrmalurc 


1 

Noimul li\'C ttrth*. 1 

j SttD! irth» or 

MooAtcf^ 

Nt rmal 
hvr 

Ijirlhs ! 

i 

or nronatal 
dratht | 

i 

1 

Mon-itm 

i 

Total 


\ 3 Tral 
i\fr\ 

1 j 

1 ftticn 

\aciftal 1 
vlc’Urr) 1 

i 

wxtlon 1 


rnntium 

1 * 

i 4 

i ^ 

1 0 1 • ! ' 1 

> 1 J ! 

5 

Mul 

! : 

‘ 1 

1 0 

1 0 

' 1 


1 ^ 

1 ° 


Tclil 


1 1 

‘ 

1 0 

) ' 

' 1 

1 ' 1 

5,4 


pubi'^withsufTontion or c\tn nipltirc, (()) in- 
jur} from thi u«c of forceps or oUitr <)pcraU\t 
procedures, (7) traunn to the c}cs In careless, 
vaginal evamimtion (S) impaction in jiostc 
nor positions if tlic chin rotates to the hollow 
of the sacrum \ live child cannot be dt 
hvered from below 

In Table III the results of the 100 eases in 
this senes mav be seen 1 lie corrected total 
infant mortahtv is delmed as the percentage 
of nondeformed children born at term that 
were either stillbirths or neonatal deaths 
wathin lo davs The corrected immediate 
infant mortahtv is delmed identicallv , except 
that it excludes neonatal deaths 1 hus in this 
senes the corrected total infant mortahtv vv is 
17 of 86, or 19 8 per cent, for face presenta- 
tions alone it was is of 76 or 106 per lent, 
for persistent brow presentations alone it was 
2 of 10, or 20 per cent The correeteil im- 
mediate infant mortalitv for fate presenta- 
tions was 13 of 74, or 176 j)cr cent file 
usuallv quoted infant mortalitv rate for face 
presentations is about 14 per cent (4), al 
though Markoe found as high as 20 jier lent 
For persistent brow presentations Irving re- 
ports an infant mortahl} rate of 50 per cent 

In our senes, one fracture of the left 
humerus after a version was recorded 

For postenor menlum presentations, a 
maternal mortalit} of o per cent was accom- 
panied bv a corrected total infant mortality 
of 16 7 per cent, but onl} 158 per cent for 
the uncorrected infant mortality rate Ihtsc 
figures are even less than our total corrected 
infant mortality for all face presentations 
(183 per cent) However, the deviation is 
not statistical!} significant, as it is a chance 
vanation Ihesc statistics contrast strongly 


with Reed s findings of an infant mortahtv 
rate of 40 0 per cent for posterior mciiUim 
presentations and a corresponding maternal 
mortalitv of ii 6 per cent 

Five of ICO, or 3 o per cent, of all the cases 
were monsters, a predisposing factor (anen- 
ce|)balv , meningocele, etc ) Ihev comprised 
23 per cent of the premature deliveries (3 of 
12) but onlv 2 , per cent of the full term de- 
liveries (2 of 88), thev were 4 6 jicr cent of the 
face aiul 7 7 per cent of the persistent brow 
deliveries 

1 he results of 84 cases aceording to pantv 
are given in 1 able IV, which shows that there 
was a 20 per cent infant mortality among the 
primqnras delivering nondeformed full term 
children vaginallj , and a 17 6 per cent infant 
mortaht} among the corresponding group of 
multiparas I 3 ue to the small number of cases 
the devaalion is not statistical!} significant 

TKVATVlFNT 

1 he usuallv accepted principles regarding 
the management of and the techniques em- 
ploved m face and persistent brow presenta- 
tions mav be summarwed as follows 

1 ( riicral Principles of i]fanagcniciit 

1 Mcnltiiii anterior and Irausicrsc Most 
authorities believ'c that since anterior and 
transverse mentum presentations all rotate 
antenorlv, the management of such cases, if 
recognized earl}, should be watchful waiting, 
except of course with a contracted pelvis We 
follow the maxim, “If a ‘face’ is making 
progress, leave it alone ’’ The high incidence 
of sjxintancous delivery in this senes attests 
to the wisdom of this policy However, be- 
cause of the increased maternal and infant 
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nwrUlltj tod motbidlts tod tfae higbrr In 
ddence of diiproMrtlon and prolonged Ubor 
with d>ftoci* and Iti conic<jucnt du^gera at 
lacbed to til face preacotalJOQa, the autbon 
believe that la cuei recogubed carfv t*- 
pedaDvlnpnmlparaa ceaarean jection ahould 
be gi\m grcatef coofideratkm than bcnt«>- 
foie The eacepticioa vnih a dead or dcfonoed 
child are obraw 

If a policy of vatdiful viJUng is adopted 
then foUov aU mcaiores whkh tID preaene 
the bag of aratera oamely (i) Have the 
patient he on her side and abatain from all 
bearing-down efforti (a) exerdae care during 
Niginal and rectal examlnatlom (3) aome 
have found It belpfol to put a moderatH) 
hDed bag Into the vagina, ^e bare not 

If the head is In transtloo from vertex to 
face the parent Uea 00 the fide to which the 
ocdput pointi as thh poaidon favora exien 
tkm If the face b full> fonned the patient 
liea on the fide to wfai^ the ebJo pomU In 
order to facilitate dokxnt and anterior 
rotation 

2 ileidifm pstiefi^ Before labor deSver 
bv ceaarean K^a Seme authoritka prefer 
to attempt to alter the attitude by Senataa 
abdominal maneuver 

After the cmaet of labor with the head eo 
piged (t) if the cervix b undHated and tbe 
maternal and fetal cooditfon good, cooaldCT 
ceaarcan aectlon. enjcdaDv d membraoe* 
have raptured (1) If tbe cervix b two fiogm 
dilated and the roembranea Intact or recenllr 
ruptured cooversioa to occiput anterior b 
fetaibie by Ziegerapecka v-agmal maneuver 
pliii Schatx a aWcmunal mancuvef (3) 1/ the 
cervix U folly dilated and tbe membrane* In 
tact or reccntl) ruptured (a) etnploj coover 
non to oedput anterior bv Del« * method or 
b% ll* combined vagmal miDeover of Ttora 
ptn Schatx a abdominal maneuw or (b) tn 
mtcmal podaltc vTmon moat men prefer to 
attempt convemon finl while othrra give 
priOTtv to vemoQ (4) If the cervix b fulb 
diUletl and the above maneuiTra (cooveraloD 
or vtnioQ) have faHed, or If the obftetnclan 
b of tbe ophuoo that too mnch time hai 
Hepud since the rupture of the membranea 
be mi\ attempt manual rotation to an an 
tetter mentum 


After the cervix U folli dilated if thr head 
la engaged the authors prefer to empim 
Kielland forceps with autaemienl roUbm 

anddcDverv their technique wOl be deacribed 
Other poasibflitiei wWch ha\-e been tuncertfd 
at thb atage are cesarean aectteu and coaver 

•ten Of manual rotation under deep ancit beau 

after tbe head hai been pushed out of the 
pdva. 

If the bead rotate* to the boOow of the 

aacrom moat aathoiiliea adnac pubtetom) cr 

craniotomN depending on tbe corwBliofl of tbe 
motber or child. In one case reported b> 
hfusax) and Walier in which such Impactioa 
octuned the child was inccenfu)!) deCrered 
bv Vikten extrapcntooeal cetarean •cetbu, 
which lhe*c WTlter* beDcve b cspedallT 
adapted for dellvcrv of the hypeiritcoded 
occiput 

J Aww frtsenlaJieiu Early Althsugb 
tbe factor* wnkh have resulted in the dedcxfcu 
oJ tbe oedpot to a bio* are ftll) weseot, and 
altbongh with thb converaioo the vectoc of 
the tranxmitled otenne force ihifu anterterir 
in relaXloD to the anioopoftater dUmeter 
thoa sbodenlttg the frontal and iengtbndae 
the ooicfta] J^er ans aD of rhicb tends 
toward farther defleaon vet diniral]) nxat 
of these earl) brow prtaenlatkmi xpeentaae 
OQslv flex back to an occiput with descent 
under the power of the u ten oe force Tbe re 
mainlng as a rule extend to face presertta 
(Iona. Few remain as penotent brow ptesen 
tatted. Thus the high fetal and materuJ 
mortalJtr rates for perabtent brow pctsenla 
tlcna are greatl) decreared for ail eariv brow 
preaentatioaa. For thb reason the antbwi do 
not advocate ccanrean aectiou in brow presen 
latiDOs cttriy in labor unWti otberwue IntB- 
cated Instead thev advbe tbe foftewmg 
(i) It b beat to coipfoy watchfoJ waiting for 
brow prcsentatkiaa rtcognutd earlv and to 
attempt poatnral couve^n to a vertex 
(a) have the patient Ik on the tide to which 
tbeoedput pointa, (b) applv a firm abdoonrul 
Under srilh a ped near the occipat ( ) The 
exception b the instance tn which U b prr 
ferabie to con ert to and retain a mter 
with s forceps or even a tcnanilum 

ontn engagement or further dibtioo of the 
cervix. 
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Fig I Fig 

Fig I Pnmarj face presentation Anterior posterior 
\iew taken i8 hours before onset of labor Left mentum 
trans\erse Note extension of head and spine 
Fig 2 Primary face presentation Lateral Me« taken 
18 hours before onset of labor Left mentum transserse 


2 Fig 3 

Note again the marked extension of the spine and head 
Fig 3 Spontaneous conversion of face to vertex Same 
case 3 hours before onset of labor Right occiput trans 
verse Note the well flexed head and spine. This spon 
taneous conv ersion is the reversal of the rule 


Late first or early second stage (i) Flex to 
occiput, (2) If this fails, tr}' internal podahe 
version 

Late second stage Because of the great de- 
lay and dystocia, forceps are necessary nhen 
a brow presentation is unrecognized until this 
stage 

Fetus impacted in pelvis This occurs when 
spontaneous delivery is attempted with a very 
small head Piper (8) suggests pushing the 
head out of the pelvis under deep anesthesia, 
after lubncation with green soap, and follow- 
mg with internal podalic version 

The classification of the results of the 100 
cases according to their treatment is shown in 
Table III The following observations may 
be made 

1 Among face presentations, cesarean sec- 
tion produced the best results, with no fetal or 
maternal deaths m 5 cases 

2 Among the 4 cases of both face and brow 
presentation in which Kielland forceps were 
applied, there were no maternal deaths and 
only one fetal death, in spite of the fact that 
these must have progressed well into the 
second stage before interference 

3 Of the 3 persistent brow presentations 
which dehvered spontaneously, one was a 
rnonster, one a premature stillbirth, and the 
third a full term hvmg child 

4 Among the 26 cases in which mternal 
podalic version was performed, there were one 
maternal death and 8 fetal deaths, all among 


full term children, 3 of the deaths were the 
result of craniotomy 

5 Almost one-half of the posterior mentum 
presentations were delivered by internal po- 
dahe version, this group comprised three- 
quarters of the cases in which interference was 
deemed necessar)' 

6 One manual rotation was succeeded by 
version 

7 One unsuccessful external conversion 
(probably by Schatz’s maneuver) was followed 
by cesarean section 

8 Internal conversion of a posterior men- 
tum to an occiput anterior (probably by 
Thorn’s maneuver) was unsuccessful in 3 
cases and was followed in aU by successful 
internal podahe version 

These apparently difficult maneuvers have 
been mastered by some, however In a series 
of 9 postenor mentum presentations reported 
by Mussio and Walker, one successful Schatz 
maneuver before labor was followed by a 
spontaneous occiput delivery 2 weeks later 
Thom’s maneuver was successful m 4 of 6 
attempts, resultmg in 3 spontaneous occiput 
antenor and one rmd-forceps dehvery, all the 
infants survived One Ziegenspeck maneuver 
resulted in a brow presentation DeLee (2), 
using his modified techmque of conversion, 
consisting of four steps, claims 23 successful 
attempts among 25 face presentations and 2 
successful attempts among 3 brow presenta- 
tions 
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5 TrdiMi^s 

Tbe Nviou teduuqw* comniooly em 
pk)>rd are Keli described In caoi( (extbooka, 
esprmlly the method of ara\'enton, «tikh 
niav also be nrferred to fa the onuinal paom 
by Schatx, Thom, ai>d Ziegensp^ and lo 
DcLee 8 (a) book foe hii cooifified ledmlqoe 


*o that orJ\ a few »pcml pntnU need be 
mentiTHicd here 

I C0infnlfiM U tcci^m DeLee (i) at 
tributes ha weem to his feadxo); the ind 
bead into the pci\-b appJvio* forceps and 
then followijig with a few Irartionv 

TTtui recommeodi \ilDett forcrpi or a 
tcoacuiiun o\T;f the \TrtCT to maJntiin fleiioii, 
as has been mentioned aader the manaxemrat 
of earU brow presentatkea 

a I erneK Three difficulties arc peculiar 
to the iTown of a face or brow pfesentatkta 
(i) tbe adaptation of tbe uterus to the km* 
fetal eUipae (a) tbe extrone extennoo of the 
back which makes tbe anterior fool inarmci 
bk (3) the aftcr-conilDj head— (a) the pnt 
uterine contractloo force actio* on the 
extended head makes Bexfoo douLH tfi^^t 
aod (b) the laric espnt soccedanena over the 
rioopul may be wedged against the pfwnoo 
tory and pfwcot the a/tenmioJag beiid from 
dnappln* into the hoQow of the sacrum 

Tl^ difficulties mar he met with u fol 
low* (i) deep anesthesia and atropfae will re 
laxthcDtens (a)flexkiDO{thebeadaodthea 
of the baj± b^ pushing in the chest «ill brio* 
the feet nearer (3) Piper (9) ioInts the ptoh- 
iem of tbe a/tereormog h^ b\ 'routing It 
with forceps into almost a transi'ene posilioo 
thus bringing ft into the Inlet, after which tbe 
forceps ma\ force it Into the necesMT) 
fleiloo " 



Fta ( tht tholdm c rwhl 

W kwrf Irtn llw .Ijj® 

jSTlrnSdroUtatbcibtwUori'^ * Er**U<* «< the ifefUiHw 
£*aiUU» «t*n<* «f head 
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j Low forceps {menhnn directly anterior) 
Forceps are appbed m the usual occipito- 
mental diameter However, it must be re- 
membered that the mentum is the pomt of 
direction which the upper surface of the for- 
ceps faces Therefore, each blade will come 
to he in front of the opposite ear mstead of m 
front of the corresponding ear, as m a vertex 
presentation , 1 e , the left blade, held in the 
operator’s left hand, is apphed first, this blade 
goes to the left side of the pelvis and comes to 
he in front of the right ear The facial axis 
corresponds to the sagittal suture in a vertex 
presentation After appljnng the forceps and 
before locking them, the operator holds the 
handles high, to a point i centimeter below 
the level of the mouth, thus allowing the 
blades to fall into the hollow of the sacrum 
and pernuttmg a bipanetal-malar application 
in the occipitomental diameter He then 
makes traction downward and increases ex- 
tension until the chm is dehvered from under 
the symphysis The direction is now raised so 
gradually that the exposed trachea will not be 
injured, extreme flexion dehvers the occiput 
It should be emphasized that because of the 
stretching of the lower uterine segment, rota- 
tion, even from an anterior oblique position, 
should never be attempted by any method but 
Kielland forceps or manual rotation 
4 Kielland forceps The authors are in- 
debted to Dr Julius Kurzrock for his collab- 
oration in descnbing the following technique 
of the application of Kielland forceps to face 
presentations, as practiced at Harlem Hos- 
pital Kielland forceps are employed only 
when the face is well engaged 
Mentum obliquely anterior As just stated, 
Kielland forceps are used for anterior face 
presentations m the obhque diameter as well 
as in the transverse and posterior diameters 
The application of the Kielland to the men- 
tum obliquely anterior is similar to that al- 
ready described for the application of low 
forceps to the mentum direct!}' anterior The 
blades are again held high before bemg locked 
As in all Kielland deliveries, the handles 
should never be raised above the horizontal 
If dehver^ has not been effected when this 
le\el IS reached, the handles are opiened 
shghth , depressed smgh to the perineum, 



the symphysis 

locked and again raised to the previous level 
This procedure may be repeated until the 
infant is dehvered 

Mentum transverse In the mentum trans- 
verse position, the authors prefer the Kielland 
to manual rotation The usual Kielland m- 
version method is used The operator mtro- 
duces the antenor blade first In a right 
mentum transverse the right (male) blade is 
anterior, and m a left mentum transverse the 
left (female) blade is anterior The antenor 
blade, held like a sword, is mserted along the 
palm of the vaginal examining hand with the 
toe of the blade pomtmg upward and the 
cephalic surface antenor The blade is then 
rotated so that the cephalic (concave) surface 
rests on the convex surface of the face This 
should be done b^ rotating the blade “in the 
direction of the button,” that is, by allowing 
the finger guards to foUorv the button around 
a semicircle, the blade is thus rotated about 
an arc of lesser cur\ ature The operator must 
exercise great care in the introduction of the 
antenor blade in order to a\oid mjur} to the 
stretched loner segment The postenor blade 
IS then introduced as a sho^ el along the palm 
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ot the \-vfiQ4l hand iriiKh h tppiicd do*clr 
to the face of the fetus The Uades are kxked 
toward the i»de to which the mentum points 
further eiteiuioQ Is accocnpiiihcd by twutginf 
the blades toward the opposite tide The but 
tons DOW face the chm Rotatxm of 90 degrees 
IS perfonned so that the buttons aod the chin 
pcuQt antcrvjrij Dehrcty Is brought aboat as 
in a mentum anterior 
ilenlum Miqueiv fctlrntr Because rota 
tiOQ with Ktttlaad foccepn Is *0 formidable In 
the mentum ohhqoelj posterior pontlon the 
autbon first atte mpt m<nml rotation to at 
Icsist a trans\TTae If this is unpoatibie the 
appTicatKin u almllar to that used In the trans- 
verse position eiccpt that the aril of the 
bUdes in order to correspood to tbe fadal 
ana, u oblique The buttons again (ace tbe 
dun, and rotation brings tbe buttons and dun 
anterior It ma\ be caster to insert tbe bbix^ 
in this position sot directly in the addhne but 
on the to which the side of the face points, 
where it is less “crowded.'’ Thos, In a right 
metitum posterior nght ocapot posterior or 
left mentem antenor position, anterior 
blade is inserted fust to the matenui right of 
the midliae and the posterior bUde lost to the 
maternal left of tbe midlaie. In Wt mcntuni 
posterior left ocoput posterior oe nght men- 
tmn anterior pcntlons, the antenor blade b 
faucTted }ast to tbs maternal left of tbe mid 
line while tbe posterior blade b inserted jost 
to the nght of the midline In transrerse posi- 
tions, mentum or oedput, both hlaiies are 
Inserted In the midUnc 

Menttimiiftciij^etimor In a direct poste 
rior where tbe rhm becomes impacted In the 
taennn spontaneous dcDN-ei^ of a oormal 
sued Infant is Impoatiblc as csplaloed under 
ilechanism. It mav however be feanble 
to rotate with Kkllaods to a dehierahle pem 
twm. The nght (male or locklcsi) blade hdd 
in the left >nind is Inlrodoced finl to the left 
side of the pel\-ii tl* left (female or locked) 
blade Is then held with the right hand and 
introduced to tlw nght side of the pdns 
anterior to the first blade m order lo a\-oid 
CTosdhg ha«Des when the blades are locLed. 
It b often neccisarv to push the head slightly 
UTTwaid to ficihlste rotation The operator 
must bring about rotatbn ikrwl\ and de- 


lihemtclv mahitajmng etlmsxm of the fare 
thro^boct the operation until the chin b 
hrotighl under the sjTunhvsts puUj. 
traction is then accomplbhed as described 
above (or menlom anterior 
/ Utnaalntalisn ifantal rotatjonof the 
bead » usoaJly facilltalcd b\ pm-ioos roU 
tion of the shoulders, by locking the fingm b 
the aiDla after freeing them (rom the lower 
uterine sement- Routioo of the bead n 
accdcTatcu by abdomioal pretwre 00 the 
ocapot } V tbe assistant. 

acHUAav 

t Eighty-sevenfaccandiypenistenthrow 
presentatioiis were found among 46,058 de 
Lverits at Hariem Hospital NewYort from 
January j 1914, throogh June 20 1941 
There was a relstlve frequency of 6 7 fact 
presentations to i penhlent brow petsenU 
tion a gross ioodenct of i fare pitsenUtxn 
among 599 dehvnies auJ 1 paaUteot beow 
presentation amoeg 3 543 drfveries and a 
total isodexrce of 1 is 461 dehiTries either 
face or brow 

t Among 79 cases, some edologic factor 
sras found in 46 or 5S » per cent At least 
borderline (fisproportion (contracted pdvb or 
a child wrighing nxire than SK pou^) was 
present In 99 cases, or 6j 5 per cent of ali 
cases in which some etlologic factor was found. 
AD case* of face presentation therefore require 
careful roentgen pdvimetry 

3 Other ctiotogK factors found in thb 
senes were coQs of cord around tbe Deck 
bydramnxn placenta preila and low hn- 
plaotabon ealemal cephalic strsioii, ind 
fetal moostroaities such as anencephaly 
meningocele aod doOchocephaly AD causes 
except cofls of cord around the neck can be 
con^med or riimlnated bv roentgenography 

4 Two face presentations occurred *ul*e- 
quent to euemal arphshc nttsIco 

5 The avenge birth weight among 64 full 
term children In this senes was 7 pounds, lu 
oniwes about iwo-lhnds of a pound Wgber 
than the airrage foD term newWn chDd at 
Harlem Hoqatal. However face preaenU 
tuns occurred In u premitnit deUNcries. 

6 ilulliparity was proved rtaUsticaDy to 
beapredbpo'ing factor In thb»ene*- Incases 
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in which panty was recorded, 72 i per cent ol 
the mothers were multiparas This fact is 
consistent with the higher birth weights 
among face presentations and the progressive- 
ly larger babies produced by the same mother 
in successive pregnancies The obhquity of 
the uterine axis to the pelvic inlet resulting 
from the relaxed abdominal wall m multiparas 
would predispose only to the formation of 
posterior mentum presentations from occiput 
antenors 

7 Almost 2 of 3 of aU face presentations de- 
hvered spontaneously, includmg more than 3 
of 4 mentum anterior and transverse and i of 
3 mentum posterior, but less than i of 4 per- 
sistent brow presentations (all small babies) 
dehvered spontaneously as such In mentum 
antenor and transverse presentabons, there- 
fore, provided no disproportion exists, a policy 
of watchful waitmg is followed as long as 
progress persists 

8 A tendency to early rupture of the mem- 
branes was observed and found to be asso- 
ciated with a prolonged first stage Early 
rupture of the membranes therefore necessi- 
tates both a reconsideration of the planned 
management and careful roentgen pelvimetry, 
m the event the latter has been previously 
neglected 

9 Diagnosis by abdominal palpation was 
found to be difficult Roentgenography was 
employed m only the most recent cases In 4 
cases the diagnosis was made solely m this 
manner, while m 6 others a roentgenogram 
confirmed the face or brow presentation 
previously suspected 

10 A maternal mortahty rate of i 15 per 
cent among 87 face presentations and of 15 4 
per cent among 13 persistent brow presenta- 
tions, or a combined rate of 3 o per cent, 
was recorded, maternal morbidity was not 
markedly mcreased 

11 Of the full term nondeformed children, 
19 6 per cent of the face and 20 per cent of the 
persistent brow presentations were stillbuths 
or neonatal deaths within 24 horns, a com- 
bined mortality rate of 1 9 8 per cent 

12 Five per cent of all the children in this 
group vere monsters, these compnsed 25 per 
cent of all premature deln enes, but onl} 2 3 
per cent of full term deliveries 


13 Among 5 cesarean sections performed 
on face presentations, there were no feta! or 
maternal deaths One peritoneal exclusion 
cesarean on a brow presentation after 35 hours 
of labor and 2 hours of ruptured membranes 
resulted in death from generalized pentonitis 
and septicerma 

14 The techmque followed for the apphca- 
tion, rotation, and extraction of face presenta- 
tions with Kielland forceps is described 

CONCLUSIONS 

1 Abdommal palpation is unrehable as a 
means of diagnosis of face presentations, es- 
pecially the classical cntenon of the relative 
position of the cephalic prominence 

2 Because of the high frequency of dispro- 
portion as a predisposing factor toward face 
and brow presentations, the early use of the 
roentgen-ray, especially with pelvimetry, is 
strongly advocated 

3 Because of the higher maternal and fetal 
morbidity and mortahty and the greater m- 
cidence of disproportion and prolonged labor 
with dystocia accompany mg extension of the 
head, cesarean section should be given greater 
consideration than heretofore in early diag- 
nosed cases of face presentations, espeaally in 
pnmiparas 

4 The predisposmg factors of multipanty 
and large babies to face presentations are 
thought to be directly correlated in view of the 
fact of the mcreasmg buth weights of babies 
born m succeeding pregnancies to the same 
mother 

5 The high percentage of uneventful spon- 
taneous dehveries among face presentations is 
sufficient grounds for our maxim, in the ab- 
sence of disproportion ‘‘If a ‘face’ is making 
progress, leave it alone ” 

6 A case “type” has been found and is 
presented for senous consideration A multip- 
ara enters the hospital at term in verj' early 
labor because of ruptured membranes Al- 
though her previous children were much 
smaller, the large babj" is not considered sig- 
nificant, because of the multipanty of the 
mother The face presentation is usuallj not 
recognized A prolonged, morbid labor results 
from the cephalopehuc disproportion, com- 
plicated b\ a face presentation and earlj 
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njpturtd membititt*. A diffioilt \'aginal dcs 
li%Tn perViap bj uii triclion forcrpi, re 
tulti In ft ttn}b*rUi or tHonftUl death and a 
roortnd palktit In poor coDditlon \ ceumn 
•ecbon ibouW ha\T h«n prrfcrml dcvpltc 
mulflpant\ 
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ovi' XSJ’lCCl ()1 '1 IlF roST PRAPiMA ric S'l NDROME 
1\ CRANK^CFRICHRAl, INJURllvS 

KINMIllG \JcKI \/ll lomnto.Cinuh 


T ill purpn-H of thi- pijKr is to pu"! nt 
1 h\ poliiL-i- tlu icicpl inn ol wlmh 
jin.\».ni iiul inn, in a ''U.ihk 
numlitrofint lints, tin poMtnnnntic 
nniirunu oflKulailu ilir/iniss anil nunl il 
anti plusic-il ntn;ni It is applii iMi to ci\il 
and inilitan prartiii and so jiistiliis inmtion 
tO'la\ 

llnciF thi Inpolhisis is tins \n injuriil 
anil lliirilon iinstalik \ isojnotor s\sUin in 
capahk ol quiil h snji])l\ini; IiIikhI to tlu 
lirain is tlu lauM. of tlu simptonis ol ili77i 
ni'S litilu 111 uictlntss hhdoius luailailiis 
anti mint il aiul ph\su il fatij^ui in it liast 
'omc jiatiints li tins in trui oni shinild tal i 
slips to n-siori till fnnition of tin injurtd 
laisoniotor imtirs as stum as jiossihk and so 
priMiit a train ol s\niptonis whiili lia\i an 
organic liasis 1ml niaa as tin vnks go l>\, 
liiionu rloiulid 1)\ i fiinclional suiurstnic 
tun 

Ihis uka (d diiiloiud and lucanii iistiul 
to iis sonu (i Mars ago after ol)sir\ing tlu 
follov mg intiinl \ loiing adult, will ikiil 
ojud and aiciislomid to liiaw work, was ri 
fimd for an opinion luraiisi oi iiii ipacit iting 
lu.idaclic and di77iniss ‘sonu 6 monllis lu 
fori hi hid 1)1111 iinronsiious for alunit one 
half hour followang a liiad iiijura Ik w as kept 
flat in bid for 8 or lo weeks, then w is al- 
lowed to be u]) Ineapacilaling (li77iness and 
some headache had [ursistcd after he was al- 
lowed lo be up 

Lxaniinalion riisclosed that this patient s 
di7^iness was realK a faintness, light headed 
ness, or mild blackout, brought on when lu 
changed from the hori7ontal lo the erect pos 
turc 1 his was readih e\])laineti b\ his inade- 
quate aasomolor sjstem In the horizontal 
position tlu systolic pressure was 120 — on 
‘Standing the patient s pulse disapjiearcd at the 
"nst he liecame white, and he would nearlx 

Kfail in \cK lorL liflotc the tmirican Ncuri)lii(,ical 
»on \!a\ 7 IQ4 


faint \ ftw nioinents after standing erect the 
patu Ill’s piiki loiild be icll reliirning and he 
would straighten up and feel better llowexer, 
iiu sudden moMnunt would bring on the 
s\ndromi in a mildir degree \ol liaxing re 
lined aihici this ])atunl had continued to 
stek tlu liori 7 ontal position 111 whiili lu was 
mo't coniforlabk, s|)iiuling ill liis lime lying 
down \n\ jwsition or eviruse that might 
liui restoad the \asomotor s\stcm was 
axoided as the iialunt thought that the pro- 
duetion of his s\mptoms m this wax was 
harmful 

Ihe situation was ivplaiiud lo the patient 
for t months he co ojuralid in a riginun 
whieh iiixolxed sleeping with the head and 
shoulders will iiji— nexer King down flat dax 
or night Stooping exercises were practiced 
main times a (lax and toleranei built up for 
this moxenunt \lsn he s|)int main hours m 
the ojun air walking and swimming In 3 
months the sxstohe pressure responded immc- 
dialtlx to a change of posture Mlsxmptoms 
had disaiijuared 1 he jialiint returned lo xxork 
xxilhoul further comi>cnsation anil has re- 
mained well xxilh good morale 

Our interjirelation of this case xxas some- 
xxhat as follows J he man’s xasoniotor centers 
had been injured along with the rest of the 
brain — he had been kept flat on his back for 
some 10 xseeks and during this period his in- 
jured xasoniotor sxslem had adjusted itself lo 
supple blood lo the brain in adequate amounts 
onlx in the hori 7 ontal jiosition— tlu patient 
found himself comfortable xxhen lying flat and 
so spent almost all Ins time in that position, 
in tins manner nexer stimulating the vaso 
motor sx stem to function .adequately in the 
upnght [losition 

1 ins of course xvasan extreme case, the blood 
pressure dropping to 7 ero xxhen the upright 
position xvas suddcnlx assumed We postu- 
lated minor degrees of disturbed function in 
circulation tliat could not be demonstrated by 
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tbt ordja»i> tne®ia of recording blood pre»- 
ftire but jrt migbt account for wHat ibe p* 
twnt called durioeia he*dadw and mental 
and phyacal fatigue. 

Lar^j on the ba*i* of thci experience we 
hav-e for aotw yean advtied rievallon of the 
bead and ihooJdera aittlng on the edge of the 
bed and getting up as soon after the lojurj as 
poaalble. Hils means that most patients are up 
a few da)a after a bead Injur) iDgeoeraiitu 
felt that carl) erect poitare will cure <pdcUy 
retrain the m/ured vasomotor s^atem pre 
\Tiit it from becoming conditioned to the 
borixontal position and so unable to function 
adequatci) when position U chap^ tap*dly 
Patients are fpucUy out of bed after vanoos 
traomatiifng cerebral operadems. One fails to 
see wh) a verj early erect poatore and some 
activity skoola do an\'th]ng hot impfo\T dreu 
Lation throogh cerebral tissue damaged b) 
Moleoce to the skoD. 

Piydicdoglcan^ too, of course such proce 
dureaare >'a}uable, the reUtires and other pa 
Ue&U Ks that pcogt ej s U beiog made quite a 
dikemt attitc^ U produced from that ex 
treme of keq»ng a pukot flat m a dark room 
with ao visitors for ve^ oe end 

The cq^Umum time to prtN-ent ot cure a pa 
tient of headache, dtartnesa, mental and phm 
cal fatigue u during this flrst itav (o ho^tal 
and not Bocne mocuLS later Keeping patients 
In hospital Is often diflicult but an added few 
weeks of tctl« treatment may sav-e roonthi of 
dtsabilit) 

For instance a recent patient was uocoo* 
sdous about 15 minutes, had blood to the 
cerebrospinal flmd, and for about a week was 
dcfinlteh dull and apathetic Once or twice 
the advaabOity of ex^oratoir borr holea for 
subdural blood was cortadered after aboat 10 
dava there were comtiainu of he ada che and 
dlxiineas on change 01 posture there was also 
a definite intemt to cocnpeniatton It u rea 
sonably certain if this pelieot had been aent 
oat of hospital at the end of a or 3 weeks be 
would ha« been a prtibleni 3 or 4 months 
liter An active regtoWn was commenced— be 
wu made to get up when be wanted to He 
troend to bed, made to shave hiniiell and 
then graduallv pwnuaded to go to the occopia 
tiocal thcrapj) departmenL He became inter 


ested to \-arlous games which Inrohed stoop- 
ing SDch as table imnb, pUnng checien oa 
the floor to that be had to stoop to make t 
mo\'c, and vinous other cnmparibie gunn. 
lie was also encouraged to do stooping oer 
rd*es evTTv time the boose surgeon or nurse 
went around to tee him Under tim regimen 
partJj pa\-cboiogical and portiv p^-iiofc^l 
ne got wen to 7 weeks and aifmJtted on dis- 
charge that be was read) to go to work and 
that be was free of bcadacbe and dlxatoen. 
The cate was immetGatrir settled with the In- 
surance compajiv not onfj- to their benefit but 
more Important to tbe benefit of the piatient 
One admits tb&t these tlma make it casrer to 
handle a pwobieiti Uke this becaote It it to eass 
fora patient toget • job andbebaithestlmu- 
ha of seeing e\Tfybodvbos)r and at work. It 
b ^le definite that the Compensatkn Board 
of Ontario U not now having oesufj the nom 
bcT of pxwttraumatic tvndromes that the) 
bad to hard times, this of cdutsc we always 
suspected but it has been dearl) demoostratn) 
duAng this ofiusoaOy remunerative period for 
the manual worker 

This geoeraJ Idea of what ooe might terra 
caQ\‘ikcsicmt treatment to bnprmn the tone 
of the \-asemotor ryitno Is advocated to clvfU 
Ian and miliury hospitals. One postalates 
that luanr palienU remain to bed far too long 
after a bead injury and when finafly alJowctI 
up little or no eflort is maile to restore thnr 
rayaical and mental well bdng EspediDy is 
ft ImpKirtant to restore the lone of the toiored 
\*aiooK>tor centers u early as pwsfble. r sdl 
itles for such treatment are as )'tt toadecroitt 
and undrvckipctl but It It aJwavs potiilJc to 
UnputTvise rimple roeasores and bolster morale 
with coinmoQ sense adrxec. In our cipcrlcoce 
the besft time to help the patient u during the 
first few weeks after the head injury aa< seme 
months later 

It is admitted of course that many patients 
cannot be rehahniuted to a short pjerltd An 
Ideal regimen might be the transfer of these 
piatienti, who are obviously not gang to be tu 
m a few weeks to centers with fadBtfci for 
ourping on a coolmuous active regimen for 
mooths Thus there should be 00 piroicmgcd 
gap between the earl', active regimen and the 
fta^ m spieoal centers Such centers of course 
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THE VALUE OF THE STONE DISSOLVliNC AGENT 
SOI UTION r IN THE TREATMENT OF ALKAI INI 
INCRUSTATIONS OF BI ADDER I ESIONS 

aHRLE 5 C HERGER, UD lUNS R. S^UER. \LD ERW^^ NETER, MJD 
Bu&Iot New 


T ld tnf tnient o( urtouy lufectiaas with 
penZctentlf tlka?rnr orioe rmaatM a 
(Gfficolt pvDblem putlaiHrf}' In pa 
tiestj In whoffl OMnpQatfztf Uctan 
toch as Dcmati doe to nicer or tumor mrmalkm 
Isvce devekpmeot of lacnatMtioas gud stooea. 
The mil tnenpeotlc procedures coubtiot of 
atteopts at ackfii)r{aff tl» uine by (Set and draft 
topporled remoru of rtooes a^ hrcroatalk^ 
thrwjgh tbe cystoacow are tedaiui and do not 
yUd nUtfactory end^tsilu b a coosidenble 
number of casea Also tbe admloktratka of 
raiicm drQ)|;i of tbe tulfonamkle froop has been 
of Uttthed \iihte only 

Slest comnwely ococatered b these bfeclloos 
ue bacteria of tbe BadUos coU poop. Of tfaete 
BadOas p t u te ia tod Badllm pyocyueos bav« 
paitbularty marked urea cpthUtcK pfo perdeaetet- 
lef penfil«t alkalloftr of tbe onne due to forma 
tioQ of ammocui. WhBe tbete bacteria grow best 
b tnedkuTi ft bis bent demoDStrated that 

they cannot nrrirt or imltfpiy b arbe of /H 4 S 
or 4 o or leat (5) It b obidm tberefor e . tbit 
favorable esd-results cu be ■ ccontpftt bcd best B 


cab and opiates by moetb dnilnf tbe (mne of 
treatment. 

Recent bTestifatkms by Soby^ Soby and Al- 
bnjfht (3) hare cwfiirned tbe fmUt^ effect ef 
citric a« safium dtiate nfstioa qd tbe bladder 
macos a . IVhOe fanTttfgarbf tbe effect of riricifl 
add test sofotkea on tbe bladder rnnccaa b cib- 
bfls for tbe p arpta e of finding a stone dbsefriac 
agent they foond that Uvagbg tbe rabUt ■ blad 
rW with a dtik add lodira dtnte fijntkc of 
pH 4n caosed bematnria after 15 mbair*. Coo- 
tfeu^ lingo for 4 boun pcxidiiccd cooipltte 
destracUon d tbe rphbeOnm u veQ as edema and 
beaaocrt i ajq brdvlag tbe entire bladder nO. 
Soby Soby and AIbngfat feood after beg and 
tboroegh er p eri n -s Tit itt ^ that tbe britalbgeffert 
td dtJK sod aodhim dlnte sohitke cend be 
pcaetxnlfy cBmlnaled by addltbc cf OBgiKsbm 
oedik witbent bs^ftirltg tbe striM dimofriig tttp- 
erties of dtric Ibb sobtlocL, vhkb is re* 
fened to by t>ii»«e brestigitQrf at Vtbtjcm C 
has a pH of 4.0 and b aanpeaed as (cfkm 
dtric add (mcDofaydreus) gnat nug' 

erdde (anhy-drooi) gruiSi sodfmn 


one rnrrwdj iQ decreasbg tbe pH of tbe arias to carbciule (anbydreos) f.4 grams dbdiied water 
bactericxlal lettls. lIoireTer soeb Vrw pH leveb sJ 1000 cubic centlineten. 


n jxrdy be attaberi by tbe OK of drags and diet 
aloae oris canbisatioo. 

Attempts have been made in tbe past to core 
■llolirw: cyitfUs by repeated hrifalku of tbe blad 
der with varioos add nlatkiDS. Tbe resolts ac 
compGshed with weak nhitkiot of acetK or pbos- 
pboric add were dbcoojaging ai a rale becaose 
[oori^nk arc poorN toiented by tbe bla d der 
mn rrwn A more Uvofatlc lespune was obtamrd 
by UHiwIm nd L«\TDe who treated 9 paUcots by 
repeated tastUhlkco of dtric add sodhim otiate 
t^tioo at JO minute Intervals. Hoaerer WD 
tw»jm RTwl Levine cmphasiied that bladder Irn- 
tstwn of considerable deffree derekped m srmaJ 

Instanceswhicbretjuiredlocalapplicatlooofncrvo- 

M tor tSt ktDdr al Urlwiwiil lJ-rMefc»y4 t W 

a^iJj. ~ rhrit n Tlr^ — Ito^rUl ••fila 


Soby Soby, and Albnght found that coo- 
tlmoos fariniioQ of tbe bladder in rabbits vith 
aolnlkai G for 4 horns produced ao gross damage 
to tbe mneesa. and only slight edema of the blad 
der waD was icnnd cm m l aeac o pfc cxamhiatKn. 
CBnkal hrreitigatka by these a then mraled 
that Kloticn G b veil toiented by tbe mucoml 
fintnfl cf tbe human rloaiy tract and that alhi 
lliw stones coold be dbsofved a th thb sofutioe 
vltfaoot p roducing ill effects. Sabj «ad coCab- 
oratocs were able to accvniplbh ft •arable rtwjflJ 
from tie use of sofotko C in so patienU hh 
inor^mc odcolt od they demounted that 
even large stagbom stones were dtadrrd coen- 
pletdy after conlinuous hrigalko for 40 dars 
ibas Soby Soby and AIbnght have broogtl the 
problem of doaoMng tootganlc ttooa of the 
mhnrv tract cemidenbN neartr to its sef ik* 
(* 3 ) 
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Tlie efffclj\etim of thk method of tteatnmt b 
ulttitnted b«t Ia the ouc report 

Cl CSa. 5 jetroU Ui «*ie, umddltlnl 
** IS tor the tmontfit c4 

OTcioCTii* of Uh Ubddrr kntn) t iW 
wi berde tM TncMrrtlr*} Tr^ ntio p «f tke 

I**”* (cOned b7 hTrJtititkw ctf ndoo u csfrfrd eat 
rmAiif la da^^wtoa erf tit hwor Iknncr m 
loowted ndoEB llaa(b dn thy t j j 
laoit bid perked lor oerc tba 7 jren l» iTrfte <if 
treutaoBt OQsirtiu {& rrpMUd rtBtnrt •( iknik ead 
bcrortElJoH » Aw aricaj^ aotlwptfei bf iMutb. 
Wlca be moTDcd (or R-oaKioallaa oa AafM n. 04 
be bed ilraeat forest arfatcre retratke, •r%rT« d . Mii« 
end Ir tquraer t>d W w paKiif bbod^ oriar >bkli cn- 
telardcmo, TV of tke vuw 074 CyMoaceirfc 
w eai n itfcB meeM too caUc mCVirtm «f lorUd 
nMael wix. TV btaddo vk* aj Mad tod bed 
opedreerf ;o cable tea dart m. 1 V eaUre tnpne e« 
aerVeaV edoaaloQi end ea erea erf tairaat ed tJbofb cav <T 
laf tba kfe berdtf erf tV triam at ten TVlalc«n 
tended doe Baud to tbe eacal adLotetn Ucbaaecm- 
pbteir HxToaodrd by tloafUaj tiaw to b kb dkamaa 
depmlb era eJVmit. r>.^T»tft 4oe}yiii el tb* cal- 
camw d rpe el t e iiicakd u<ae>lM asaoelaa) 
pW vttb 

FoQoaaf cyaiotcoplc maaloetko \o. 14 T fOoHe 
ceotViieters r Fqm bee eaiVter ee pieced lad* eQai«. 
•ad drip tnlpitloii <e tV bladder a(ta to frtl i ia O vae 
rtait«4 CyaUacEnk re-ceenfaelkm «tn curad oat u 
eeilj tatrrreb ui>?r(a( (tead}r ta|Mraneat b tV ap> 
pcareM of tb* bttASr, TreetBrtt u dMo tta ard 4 
ciLa leber OB S^teaber 4, wtfrt hkb ilaie Bstlrr 
ibash Mr trenMedoB* «• em « cyrtoMpde exean 
tloa. Wbm be rabmed fat ea-eniirffWtfaa BMtbi Uter 
(\avtiDbar d, «4^) ba m frettai ^ Md V bad oa 
lyap to oB Rftfkbfa to tbe ge uUao ratMT tract Cyato- 
KcfK exaadutfao rereelrd m tar awt e a i ( iV tnr erf 
tV prertent alccretlaa. II a* tut exendard Jely to. 

«4! He bad BO dyaurie, ba ortae TU cfau- 4 4 tbr 

blaoder cepadty m Iner eej cd ta Jto cubK cratfoetm 
•Ml eeatnloerttiB tVaed ao peiholiaiks) coa- 

ektbo eaceV ^ ecarrlm et tbe left berdrr erf lb* trlfooe 


Tbe re*alu iccompUibed hi the remifoln* ? 
i-atea ibe grotq) ol tj psUeali »llb bicnwted 
biadder ulctialioo* a ere Im «p«et»e\ilar tkbooKh 
cvUence of fivoablc retponae to treatment hb 
ioJotiotJ G wai ipwent In 4 of Lbeae 5 pilfenU 
treilment reauhea hi marked rriW from irmp- 
tooa r rrfnridbiy wkfa dtaimicaiance of Ibe cal 
caieocn depoaUi. Herrerer In ^rite of coallnDorB 
drfp trrijalfcBi for a period of from 3 ‘ 4 treeia, 
locDe iJoujtiiiig iMaae remained adbereni to tbe 
turface of tbe nlcmUOD in tbeae 4 
them recurrent formatwo of tocnatatwoa devel- 
oped * iDoolliJ after treatment wu difccrfilfaiued 
but Uwc dkippeared proeerptf) after a aecood 
coone of Ireatimt 

It ii of faiterwt that tbe»o 4 paOcnO were wb- 
keted to Inijatioo rnth aololloo G <mlv a iboct 
tlfTw after raniom akenUmi had devekipeA It 
nHBt be kept to mfod that to *och cua 
occun oeJt alter tbe drculatioo c< tbe ancctnl 


area h re-e tf a b f k fa e d. Hxperinxc hasrimi Uut 
aj a nde CDmldereble lime elap*e» before lhr<e 

rrereqnWto t core are fulfilled and moolb « 

even veart nn> po by before bmltoj of radium 
nlceratakeapla e la rievnf IbeaecmklentkaA 
h ma) beprewmed that the Uic of bohilfcn C b 
these 4 otn vas of Ihnhed tttcreH oolr beaaie 
the leafixB acre too recent In coctmt^ h la oor 
Impteolon that the favorable resdu obtained 
inpalJentJrithulceratiofUofkmcftaDc^ ere 
doc to the abfhty of Kfntke G to daMlYe bh 
amtalbni whadr nrvmled healloe of leslcim u 
repair cf the dnualhio had taken place before 
tnatmcxit vilh sohjlloo G wu ewamared. 

In the lait of the 15 patkota arith locmted 
bladder akera treatment hid to be cBtconttooed 
alter i week became the patient aai an epQeptk 
aod mentally onbalaoced. Apprtciabk reprealcci 
In tbe axDcamt of calcmreona oepodtt occurred fob 
knnzrft the nae of sofalloQ G ahhoof^ h nf ae rre 
meet m of ibori duritioo oq1> 

CoQtiououa dri^ hncalloo with aolutloa G via 
employ to r pa ben u with carcinoma of the bluh 
dff Fcair of them bad papiUan fafillntloj to- 
monand bad a aoTui btdlrattox cardaoesa. 
of that riKa had permentJv »ivime erine and 
tbe tumor va« cen-ered by Incruslallm vblcb 
earned ctaaidevUe dhctanlort to the patknt and 
pjTvcnied ncmfnl empb^ment of eodcnesial 
methodi of tmtsenk 

Dlaappennnce of the akarecQa depoaha coto- 
ckOng vith a chanice of tbe nrine frees alkalme t 
•dd pll level* look pbee to 4 of Uxk riser 
Trcjtmeot tidded no results to i patient who d«J 
no* lokraie an todatQmjt catheter ItbotTKaa 
that the oJlhnat outreme to the 4 patients «bo 
reapoodfd favors hi t treatmoit waiand will be 
determined by tbe character d tbe prixnon ksko- 
Aside from t^ coDSideratton V bellese that tbe 
use of sol Ibo G a valuable adjunct to the 
treatmcnl of such caues because cOrolrtox of to- 
cnistatkns and grav I all! not ooly ireprore 
chnru and freqoencr bot h *D1 reiuieT aome cf 
(bc»< turnon more soluble for treslmenl 

had tbe opportunity t torestJTcalc the ef 
fecii f sofatioD G to patients with urhur) 
calruli. 

TV irit of tVsrpatjqtj do ckrrd Hue tecf Of L b tV 

n(ir bdaty prtm yrat loSuan btUtml ■TrtfTwMaiT 
■witDtiJcyilertiMylarcamJawnof tVtil*dd<T((i4 O 

^^Orriolo^cil at tV w\ac aVwecd (rev tV 

nftit bdaer mcaini Bsrfca prolrii* sad S*m<rv»ma 
(sacali TV anaetrf iVlrii kldaey Vd yDoii-* kJt 
iVsrta* fr«a tV njlrt kidwy •scrfsllr-i. Isom^ 
DQl trtslsBRit No. so F j wsy 5 tailc crometrr r 

tiOT olVlrr ww i*»«Tt*d ikjwijh tV ■fTtrroHcrsy ut 

iV taodenltlyfiUud bdary pelo* sod tWlVio erf IV 

catVtn ww afislrd nk J osl*c ermuwetm arf V L 
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Fig I a, X ray film showing stone formation in the nght 
kidney pelvis i year after bilateral ureterostomy and total 
cystectomy for caranoma of the bladder b, On the 9th 
day, -n hen treatment was disconbnued, the size of the stone 


had decreased from 7 to 2 5 millimeters m hile stone shadow 
m inferior minor calyx showed no changes c, Roentgeno- 
logical examination 32 days later revealed complete disap- 
pearance of the stone in tie kidney pelvis 


Contmuous dnp imgation mth solution G was employed 
in the usual way for a period of 9 days Except for shght 
mtermittent hematuria no ill effects developed dunng and 
after treatment. X-ray pictures were made twice weekly 
and it was found that the density of the stone shadow in the 
kidney pelvis decreased after imgabon for 3 days On the 
9th day, when treatment was discontmued, the size of this 
stone had decreased from 7 to 2 s millimeters while the 
appearance of the stone shadow in the inferior minor calyx 
showed no changes (Fig ib) The patient was discharged 
from the hospital 2 days later and he was instructed to im 
gate his right kidney pelvis three times daily with solution 
G Roentgenological re-exammation 30 da^ later revealed 
complete disappearance of the stone in the kidney pelvis 
(Fig ic) However, since the stone in the nght infenor 
nunor calyx showed no evidence of decrease it may be pre 
sumed that the solubon did not reach this calculus m suffi- 
cient amounts to effect its dissolubon For the purpose of 
avoiding development of new stones the pabent wms ad 
vised to conbnue imgation of the kidney pelvis with solu 
bon G and x ray pictures made repeatedly dunng the past 
months showed no evidence of recurrent stone formabon 
up to the bme of wnbng 

The second pabent had an adenoma of the prostate com- 
phcated by a bladder stone measurmg 2 8 by 2 i centi- 
meters m size Contmuous dnp imgabon with solubon G 
w as earned out for a penod of 3 weeks but the response to 
*^^'™cnt was not satisfactory Only regression m the size 
of the stone to i 7 by i 2 cenbmeters was accomphshed, 
jmd, smee conbnuabon of treatment was contraindicated 
o^use of fever, surgical removal of the stone foUow ed by 
2d stage suprapubic prostatectomy was earned out The 


stone proved to be bnttle, and chemical anal^is revealed 
that it consisted of magnesium ammomum phosphate 

In addition solution G was employed success- 
fully in the treatment of i ambulatory patient 
with a suprapubic cystostomy for carcinoma of 
the prostate in whom persistently aUcalme urme 
caused formation of mcrustations around the 
catheter This patient was mstructed to mstall 50 
cubic centimeters of solution G mto the bladder 
2 to 3 tunes daily The urme became and has 
remamed acid i week followmg the use of the 
solution, and the catheter which pnor to that had 
to be changed at weekly intervals is now being 
replaced every 4 weeks without showing evidence 
of mcrustations 

In all those patients who were treated by con- 
tmuous drip irrigation determmations of the /iH 
of the return fluid were carried out at frequent 
mtervals It was found that the pJl of the return 
fluid vaned from 45 to 49 Such a degree of 
acidification was attained even m patients whose 
urme pnor to treatment was as alkahne as pYi 8 o 
These findings mdicate that solution G has satis- 
factory bufier properties It should be re-empha- 
sized m this connection that sufficiently large 
amounts of solution G were used to assure that 
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ibc retani linH conUbKd it lent 50 per cent of 
the aolutkxL 

Cocoplete butenokmcil stodiei, iJi. 

rect mjcnMcoplc enmmninn ind cohore of the 
arine were cmled oot in 9 of the 31 utleoU 
trated. In t patlenU only i mkro-orj^inwa wu 
dacnvwed In 5 paltenU 3 dWerent ipeefc* I 
bacterii were pr eim t ind in i piiient 3 diffeteot 
tttcterfa were encountered. 

The foOowinj orginlttni were recovered B«D- 
ho jn ocyineui, SUphs- tomceuA lumii, Suepto- 
oxctu DcnlieTDof ytlci) 1, ind St reptococena fiecaUt, 
3 tiiZKS eu:li ^ndDui proteoi, B cOhii 
inimibK itirptocoerQi, end BidQkn luodnlt- 
fomii, ooce each. 

Bicterlofciglcal rammatiopi of the relcim fluid 
wrere carried out everj rd to 3d di\ Complete 
fterOizatno vai not ichlevcd tn in> of these 9 
aueiKiille thev were under treatment However 
It was fouad that treatment resilted in in ip- 
predihle redoctioD In Ove namber ol eryaonnu tn 
5 pitienU. \\ e lie iocUaed t beQeve that ihb 
rechactioo In the saaber of LocterU wu, in part 
t loft, due to thendicil dun^ of tbc^H Id the 
cncitenU of the bbdder 

In coododbg It b oar im pr ari o a that tof doe 
G li of vilM Dot only u 1 noee duiQfciag fent 
u orlfiaaBr tonetted In Subv Sabf lad Al* 
bright bet ii oTViIoe luo ta the tratimt of 
oriury iofectioQ* which ire co ei ptoted by for 
mitiaQ of iThaiine iiicnisutkiai. Thbartbodof 
tTcatment pmenli no technkal di&uiiWs iztd It 
ina> >^1 cmkk ind pitifylm resiJtJ in mtlenu 
who otbenw would hare to uodergo tedkiuiiod 
ot aJwavi Kxrevio] trestroent 
•CFinivxY 

Sofnlioo G 1 chne idd mameihiiD orklc 
todnim arbOQite lohiUoo cd pn j-o wa» em- 
pk>>ed in the treatment of i pitlenti who had 
penfatently ifkitlDe uriae with tendenej t few 
matkn of ttooca lad locntfUtloai 


Sifntioo G wa idmJnbtereduinlebvcrJo- 
tinowtdiiplmjplioo through 1 3 wav Fo^rhu 
catheter for 1 period of from 1 1 4 wwki. fraf 
Bient wit well tolented b> lU bet patient hi 
•o InOTMted circfftcra* In the regioo of tbeveafca] 
•phmeter 

The most iivorabie reaullt were obtained n ij 
patientt with lacmitcd bladder ulceratloos. Cwe 
with resulting tear fotmalkn toaL phn b 8 of 
these cues, 4 patientt tbowed nmted hupcovr 
ment, ind 1 patieol respooded with trmporan 
impTorement ifter treatment foe cah ret' 
tiine. 

tbsappearaoce of mausUtiorts nt wxem- 
pfbbed in 4 of 5 patientt with bciufted oidooea 
of the hfadder 

In patientt with urinan caicuti treatment 
nsolted In daK>hitioQ of 1 of ttooes ia the 
LJdi>e7pd\'iiiDd iig r iatw o In riieof thecalCDha 
In the other p tknL 

In iddh'ioo acidrhcalioo of nrloe nt ic 
compHabed in patient with arptipubk qrstot' 
lotny for ortiDotBa of the proAite. 

Ceniptete bacteriofofkal studies were caninj 
out ht 9 cf the 1 ntleeU ireatetL AhhotfS 
atcrilmtioo of the oruie wot not chieTedinuj' 
of these 9 ais It wu found that tratoent re> 
suited in oarled redvtioe In ibe B ia ber ef 
or^ohms in $ am. Sbee repeated detemhia 
ucet of the #H of the mum flnid >ieidrd b- 
TiiiiU> pH I n ieh cf fma 4(t0 49,ithia{ 
fisted that the rednetiee la tM natter «f bu 
teria h due lai^} I the ndKiJ change of the /If 
effected by lhi» method of treatment. 
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POLYPOID LESIONS OF THE COLON OF CHILDREN 


ROGER L J KENNEDY, M S , M D , CLAUDE F DIXON, M D , and 
HARRY M WEBER, M D , Rochester, Minnesota 


I N most of the articles t\hich deal t\ith the 
significance of blood in the stools of infants 
and children, pol} poid lesions of the rectum 
are mentioned as possible sources of the 
blood Since the development of proctoscop\, 
polvpoid lesions of the rectum and sigmoid have 
been demonstrated in an increasmglv large num- 
ber of cases in which the patients are infants and 
children However, little emphasis has been 
placed upon the occurrence, diagnosis, and treat- 
ment of noninflammator} poh poid lesions of the 
colon which are situated bej ond the reach of the 
sigmoidoscope A realization of the fact that thej 
do occur, with or without concomitant polypoid 
lesions of the rectum, should lead to more fre- 
quent search for them and to their removal 
This paper is based on ii cases of polypoid 
lesions of the colon In all of these cases the pa- 
tients were children, and the colonic lesions were 
situated beyond the reach of the sigmoidoscope 
Seven of these cases were included in a previous 
report of 49 cases of polypoid lesions of the rectum 
and colon which wais made by one of us (R K ) (4) 
Because polypoid lesions that are situated beyond 
the reach of the sigmoidoscope present a special 
problem, these 7 cases have been included in the 
present report 


AGE AND SEX 

Of the 1 1 patients, 4 were girls and 7 were boys 
The ages of the patients ranged from 3 to 14 
years The ages of the patients in the individual 
cases were as follows 3 years m 3 cases, 4 years in 
I case, 5 years in i case, 6 years m i case, 7 years 
in 2 cases, 9 years m i case, 10 years m i case, and 
14 years m i case 


SYilPTOMS 

Symptoms had been present for 10 days to ; 
years before the patients were brought to th< 
Mayo Chnic The duration of symptoms m the 
individual cases was as follows 10 days m i case 
6 weeks m i case, 5 months m i case, 14 monthi 
in 1 case, 2 years in 2 cases, 2^ years in i case 
4 years m i case, 5 years in i case, and 7 year 
in I case In other words, the duration of syrap 


toms varied greatly The symptoms had been 
present for less than a y'ear in only 3 of the 
cases 

Blood in the stools was the outstanding symp- 
tom It was present in all of the cases In 8 of 
the II cases tlie amount of blood in the stool never 
had exceeded i fluid drachm (4 c c ) The blood 
appeared on the outside of a formed stool or at 
the end of the stool Clotted blood was observed 
in 4 cases In i case the loss of blood had been 
sufficient to necessitate transfusion In this case, 
two transfusions had been given before the patient 
was brought to the clinic The blood appeared in 
the stools at various intervals In most cases it 
was obserx'ed at intervals of i day to a w’eek but 
m 2 cases it occurred at mterv'als of i week to 
several months 

Small amounts of clear or blood-tinged mucus 
were observed in 5 cases In 2 of these cases the 
amount w as considerable A moderate amount of 
mucus was observed m 2 additional cases In the 
remammg 4 cases, mucus either was not observ^ed 
or no mention was made of its presence 

Pam IS not a prominent symptom of polypoid 
lesions of the colon In 7 of the 1 1 cases, there was 
no history of pain In i case, pain had occurred 
frequently One patient occasionally had had 
periumbilical discomfort which had been relieved 
by enemas In i case, discomfort had occurred m 
the left side of the abdomen, and in another case, 
the patient had had dull, intermittent pam in the 
left side of the abdomen for 4 days prior to exami- 
nation at the clinic 

Diarrhea was present m only i of the cases 
This symptom is of importance in the differential 
diagnosis of some of the other diseases that have 
sometimes been confused with polypoid lesions 
of the colon 

Polypoid lesions of the colon frequently are 
associated with similar lesions of the rectum In 
2 of the II cases, a mass protrudmg from the 
rectum was one of the presenting sjrmptoms In 
I of the 2 cases, a diagnosis of hemorrhoids had 
been made and the true nature of the lesion had 
not been suspected 


DIAGNOSIS 


jFfom the SecOon on Pcdiatncs Division of Surgery and the 
«™on on Roentgenology, Mayo Chnic 


In the diagnosis of polypoid lesions of the colon, 
the history is of great assistance The bleeding 
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K.1 

>kl^R«al)»ww»rt«w*.aft*r eracaaUeoti/ tlw caat/st {Umal cat 

peTypcidhatolothiiseTOat b,"ii>»bicoMtrB«t tamULiMi^ »l>o«ma tl» tinb- 
ttJar ptrfTpgU iedaa frcjrctfat kvlo Uw b»fa af tfa ^ * 




tai ccrUln dmmacmtica. In the fim pbfc. U>e 
Uood k fr^i that k, U k ml io cokr Thk In- 
fkcatts that the wnicc the hkedkg k in the 
knrcrpart d the natJoiDtothB] tract certain)/ 
below the DencecJ vahr. In the Kcond pbee. 
theblcud osuallv kon theouUkleof tbestod aoo 
k not " ^ Ti«rt vilh the ttool u It osaaD/ k b caaea 
b which the Ucedin^k due t lesicics of the >1001) 
mtestine tochas ^Icchd idK-ertiadom. FbaO/ 
the Uetdinf k not a»odated with dJarrhea, as It 
k fa rasra ol chroofc ulcmtiTe coCtk. On the 
ctxtraiy tbestoolsasa ^roeial nde are focmed 
and the patienl m many nutaoces even ma) be 
ccnstlpated 


Sjmptnns other bleedlox frocn the fat» 
line QsialJ/ are strBJcfd/ abaeet. Palo, whh or 
wltbcMt tcadmaeast which may be nnsent fa 
cases dl Mecids di rrticTihic] or ceftk, k mher 
alirtt m dcKm or aheent PUieDts who hare 
paqrptkd ksioos of the colon asoaOv an wcD 
noonsfaed or show no erldeoce ol cmtilUaGal cBs- 
tarfaaace as a rtsalt of the dome This k fa 
atriUag ccDtraat to the coodlUoD that obtams fa 
chionk olcmU -e cohtk ( ) or fa anwtrV colim 
(3) which k cotDparali^/ rare. Sectwlary 
anenua, which o cairrcd ool/ ooce fa this series of 
cases, k the rule fa colnk, cspeoall m chmuc 
okenthT cofUk of the bacterkl type 




.p„,y- 'S®^tl^Se,»“*“° ,a„B0t 

^ testmal aie Jg^uctive P^^J^tussusceP' 

but ^Ttnit otie to K^t ca'^® , they \c the traits- 
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require too mch time before iher becoeac cffec 
iht 

C i U or oB remxlos u tbe cDOSt lotitfkctocj 
■od It tile tame time the safest pwrjstive agent 
for the purpose of pre pa n ng the larjte Intettine 
for roentgeiiofagic enjninaliocL The response 
that infants arid children make to cathartic a gents 
seems to be even more vaiiahfe than nude 
by adults, so the pc up cr dose b drtermbed to 
some extent by Inquiring bow an indMdaal 
ordinarily responds t these agents. Ue bar* 
found that at Wst i $ cnUc centanefers of castor 
oO is required for hifanls and 30 cubic centimetert 
for of dcr child ren to prrcnot e adequa t e def eca ikn. 
When the rDentteDologic cxamitEStioQ b to be 
dooe In tbe monmig, tbe castor od b adfnmbtered 
the evening before and the evening meaj b with- 
held. Tbe following mormng, t least an honr 
before the roentgcoouglc raminatloQ b begun, a 
simple etteraa of not more than ay> cubic centi- 
meters of pfaysfofQgk Kih sofutloo b ghren to re- 
move the last remaining fecal restdne fmn the 
re ctu m and sl grrwiIH col^ The asaal monting 
meal may be given just bdon the time of tbe 
roentgenologic orsmfBatkio 
The firtf step in tbe raentgenologlc namiraitoa 
b a prelimiBaiy sorrey of tbi abdnahul field and 
any ahoormaJ anpearuos are noted. The 
o^nqoe eoeg a b administered under raeni 
g Bajco p fc control, tbe coctrut sm peas f i xi being 
stodsot^ obamM ai It iraLei tirt ascsit into 
the upper sepnents of the colou, faxhidsig the 
cecum. Tbe Intmtal topographic fearum of tbe 
bowd are studied by com [ M es sin g one waD of the 
bowd upon the other wHh tbe paJpatiag hand, 
and tbe patiest b rotated from si^ to side oa the 
roentfaioacDfdc table to bring the entire length 
of the large Intertine Int proper proieclMn 00 the 
wn-m. Tbb part of tbe examinatM should be 
done ss quickly ss poadble. The patient becoinea 
uncomfortable t put h ouldiy sod the 

e t win surdy become the more unruly the 
the lime cd examhutloo b ertowied fur 
thwiT.a rv t b found that the more quickly as 
w un m b adniinbteTed, Ibe more effectivriy wfD 
h be evacuated when the cpportmity is oCmd. 
As soon as tbe roentgeooectplc oammailoo ts 
completed, tbe cfaiU b taken to a tofkt and b per 
milled, even urged, to empty the howd of the 
.HvirM as quickly and as ciiiiplrtdy as poaslblc. 
Tbe bepe b that only enoc^ of tbe opaque ms- 
w31 leouin to give tbe nnicerts membrane 
a thin coat 0 / ft \tteinpa t remove tbe opatro 
trean tbe intertinc b\ lipbcaage are osaail} 
froillesa, for only that segment actualbf occupied 
by the encttB tip b emptied, and the patloit 


thereby loaeihbstimnltti for defecatloa It b far 
better to take advantage of tbe normii ptyilo- 
lofk proctsaes In tbb coonectiou. Notmorelbin 
S adnata should be allowed tbe patleot to effect 
Ihb evamalloo however if the lime b erteoded 

n»cb beyood tbb limh debyd ration ol the tpiqw 

KspensloQ wlD take place, aisd tbe barren) nllste 
wfll tend to collect in clumps, that destroying ite 
derfred painted effect. Tw patient b then re- 
tomed for another roentgenascoplc cominaik*), 
a spedaJ effort being directed at tbb time to male 
dcM tdatlav of the mocoos membrane partk*- 
tady for Dsall fmguiamks <n hs soriscc. Infants 
and children, as a rule, do not uxeed in emptying 
tbe tstcrtlne ezura^ for fnstitailoa of a otbfac 
tory doable coetnrt tedirdqoe. Tbb tecbnlqoe 
b essentially a rocntgenognphlc one that b, 
rorntgenograms are oude ^tec tbe hlestioe has 
been rvdJrtended with air or other Inert gas. after 
tbe contrast cnonabai been evamated. Itbpar 
tScolady osefo] in the rmtgenograpblc demccH 
rtratioo of polypoid lesions (f^ib) Ifrvacuatka 
has been bcomplete tbe bowel b rcidiftended itb 
air anyway and the patient b given another op- 
portunlty to expd tu menu, now cc mpa scd of 
tbdd and gas. Tbe patient b letcnaed lo Ike 
laetUfBWicoFic room core more, and after a 
brief mouDSlko tbe bitestbe b tanJSated for 
tbe last time and tbe doable coetrast rnentgen^ 
grams are made. Stereoscopic roenigenograas are 
madeb> tbeoseof tbeBotlrr dbpbragmand It b 
our pruake to make them In anieropCBlerler u 
wcO asia pest enantfrioc fro Jectlona 
A word aboot tbe preparation of tbe opaque 
cnems m^l be inseded We. A sfmple Biip& 
alon of bajusn lollate and water should never be 
Injected into the large intestine. Efficient sus- 
pcsdlflgsgestsareavailable batwepreferacom- 
tiMTffal preparatlao of bsrinm sulfate which has 
a suspending agent already miTwl into It and 
which requires only tbe additioo of water lo make 
the most n I bfactocy opaque eociBa known torv 
ho natter bow pTccflTtri tbe opaque eoerat 
should be bested to tie lemperalure <V the bod\ 
before I b admlnisteTed 
7 »hca Iv cam fc* sntirfpntrd that a voung ya 
tint be DDiuJ} sxk) difficult to handle u tbe 
roeotgencscopic room, it b cD to qurel him with 
an effective doK of one of tbe sopoofic drugs. M e 
have used pentobarbital sodium a dows of fi to 
grains (0 05 to o.t gtn.) for this parpow with 
cooJdeTaWe otbfactloti, and t a usoallv possible 
to even the. nwrt refraclorv child b iba 

way ITere h uw tve i as wtD as b cooneeiroo 
w thlbepreparatwnof yoangpotmil for rcwni 
grwdogK eiaminatjoa, compifte co-opoalbo of 
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ctaei wUdt form the baih of tUi paper 
kskns aho ^ere prcaent in the trtlunt. The 
<B«co s 'tt> o( polv-poid hrtfcns In the rtctom b »n 
{Dthcatnn rather Uua a CDotralodkatloa for a 
roeatfeoolq(tc Karrh for pol^'poid Mora ctnatfll 
hicbcr in the nJcm. The ticatmect cDnahU of 
tmacotonlc erdikn ol the peiypoid lemoa or 
rcaectkai of the icn-oirrd aefEoeot of the coloo. 
li aQ of the polypoid Itaioni can be foond and te 


moved, there b Utlk KVel'bood that they »ni 
cause tiocbb In the hituit 
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i»tt li onuHv a bad rijn In our reading* ftlj {* 
tr no mans t roe. \\e ba\t often oti*ened a falL 

In* Wood prcw ret colndde with 1 £aDu»n pobe 

rate foreompic unojt 60 mflljmetm, {10^40 
to JO. The pal* rate alter* chirfr^ an opmtkn 
In respoiue to the anesthetic oe the turglcsd pro- 
cethire. The clinleaJ figni f ibock at opmUoo 
are de*cribed at paDor twallni' coUneat of the 
tlin ItUtrr bkmj ptwaare rialn* ptiire rale 
tiHaled ptiplli, and lighlfg mplrtboei Some of 
theae (reimrattoo pupQ*, amTaling and pallor) 
are modlaed Irv the pcecoedicatlw (taorphlne 
tcopolamice atropine) tbe anesthetic and the 
t emp ef A tnre and bmiddlty o{ the opcsUnit 
Uxatcr and therefore are not reliable aigna of 
ihcck. Fiwn atudr of a rminbet of operations 
we corrtlder that Incipient ihock can bat be de 
tccted br foOcrwlaB tbe blood pi eaa u re and ob- 
aerrinf the color and temrwture of the patient 
arm \\c regard a UQ In Uood preaanre Dclow 80 
mlllliDeteTtajstiiilcor polaepmsareoi Icai than 
10 mUlliDeteri and cola ertmahka (note are 
Qmbt) as dfms of IrepRxUng thoc± A pmaor 
drag ibnoU be g l r eo to rcitore tbe Uood pres- 
ture or a pkunji tranifuiiaQ If there hu bm a 
conilderibK fluid loaa. Pa den U with a low blood 
nmaore and Iispecdlag ifaodt often hare cob 
lapKd ttlns \n etSoat p r etao r dng tbogid 
tberef re beefleetKemtruiraaaibrly uvahiaUe 
tirwe may be kat in enterlag a rio. l\e hate 
found that metbedrine hu thli advantage it acts 
inUamoacuUtly b-appnuUnateU 5 mi utaand 
mdaaQ reilorei (allra blood rmnre to oormat 
In It to iSmlnutrt. We think tnat this cooilaient. 
gnoual actioQ is one of Ks aiacts. 

It b a debatable r^t to what lerel the blood 
prearjre ihould fae sQowcd t {sH and bow krog U 
may remain down before atlemptj g to raise It to 
Eormal let-els. Hewer (1013) s gnSde. He 
states that a patient sbotju not be Wt cm the 
opeadng table for more than to nunntes with a 
ijTtobc presjore below 80 mllUroeiejs, or a dla 
ftolic p i e wore ol leas than 60 mlUiinetei* that U 
thU tliDC is arpredabh e xc eeded death ts a 
tremcl) probabie wlihln 48 hours. A very low 
blood pressure b (nsdeqaate to sottaia the vital 

pcoccjsea and If prolonged may lead to Irrevei^ble 

shock (Mcillchaei, 1944) 

lodcpemdeDtly wt dopted tbb as one indka* 
tico for admmistning melbednne. We bebeved 
that blood pietsnre below 8o mMiDeteii for any 
len^ of time woo Id deprive the heart, brain, and 

other td taJ cetj t en of blo«J a rtd hence c/ oxtTcn and 

lyjQnihiaent arid thtt* slow recovery Impair heal- 
liw p o w er and pecdbpoae to post opera tit e co^ 
pbcatiocs. We cjoeilloiQ to what extent arc socn 


postopcTalhccDmpljcaUoojasiepateJ omjilrer 

dilatation of tbe stomach HetJA, poitopmtire 
pneomonb embolkm. and wpprrwioo of tmne 
doe t a tiD of blood preasute daring ai>d (ter 
^eratloo part of the ncmlfesUlions of sbocL 
The Uune U uejalt) and po^IWy ot}uu 1 | at 
on tbe neslbetic. Jn a serks erf ijo epenuvu 
fotknicd by os, and in whkh tsQi of bki^ prw 
«ire mere cheiied after about to ndnalo, e 
observed postoperati e cocopUcaUow In only J ol 
them lb« were sopprtasjon of mine and a pnb 
toonarv embolus. Tbeit were 3 death* silcr 
opeiatloo I from ractmary he mo rrhage aftrr 
proststeeteany i fresn sersl* alter reaectioo of the 
fectnm,and i from cardiac faOore after ampuU 
tkio Jof a neglected lecoodaiQy Inletted Inlet 
culoas knee joint. The patients ere eWerh and 
bad opentxn risks. From oor itudlea h Is our 
opfftlon that bv maintaining tbe Uood pcrwi re at 
normal Ineh during operetloos, tbe locidence of 
poslaperathT cunpLations and funerals fn our 
terks has been reduced. ThbopI Ioq bborr.eout 
bv the work of Rapper and asaodatea (1043) 
much appeared ailrr ours was comrlctrd. Ibev 
noted tmt • slgniflcant laD in blood preanre oc 
curred lo 70 per ent erf a serin of 143 patiaU 
openied 00 under spinal anesthesia and that 
cuopUatioD* dorlas u>d after opmtloo, were 
grater in this grtep than in the rematalng 30 per 
cent b whkh blood pressure fell o&h i^tly 
ocDotatalk lathefonnrrgTQuptheiBddeuna 
cotnpbaiioos (not lochxUng naiua) was aS per 
cent, and b the latter only 3 p« cent Thm 
were 7 case* of s>-DCxipe b the group la which the 
blood pteamre feD and ooco b the group b whkh 
h wa* mamtaEned. 

In avmge Birgical practice Uood pre^mret 
areacnsetlmesdelenninedat Oferalkn I tbccase 
of peer ifak patients but we have oUerved that 
thebehano ofapatkntd ring mwTatKtn caonot 
bepiedxled- W e ha t leea eloeris nd poor risk 
patients son r\e such naajor operations a fUenec 
tmny or n cmplkated gastric resection bstisg 

boon, with hardh aov fall I blood pretsme 
yet young and raoderat eh fit patient* havethown 
a nemouTKed fa Q b blood preature follow Ing such 
leialiveiy mmoc pcoccdnre* as Bgalure and bjec 
tlon of vancnac -dm, orchWeet m\ and r^lrcrf 
hrnuaa. We do make a plea, tbercloce lor the 
routine repeated determhiatioo of Uood pressure 
in aO major operatlora the request must cesne 
from Hu g e cal l coovinced of Hs acrnce to patient 
nLaaiLvcoaooT or HctnEutixi 

In man nwdetate d<Tset of metbedrbe act a* a 
pre t s o r gent b\ vnwiconstnctJoei of the perv 
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mHIInjttci, mtoU. Thbfifl In UoodprcMure 
rt rrptrded Uj »oinc 1 1\ p« nf KaHKlarr thocfc 
(Schobtnh, Thmlusbmi a coot&lmbtc 

vope for irf -ine pirwor dra^ri hat before the 
•fHnalanrtlhcticlopmmttbefaUIn hkmdprev 
wre. refraiocd from bRtbi: methedrmc aa 
routine prefcrrla* to »ak and tee if the Uood 
nrmare fell to 8o mtHiroelcn »\'*toCc or le*% aod 
li it did to to gnr It a chaoce t rtoner Kno- 
taneoutlr before ti\-ing njethedrioe. \\t bebeic 
that thb b important beoatoe tbe adminittntkm 
of a poaeifol preawr agent to a patient mlth a 
Donoal blood prcaaort maj reaut In an ab- 
ooetnaUy high rue, which may Inoeate betaor 
rtttge troco tbe operation wound, ImpoveTithlng 
the patient and hlodcring tbe aorjeoa, Aa 
i»TTiiall> high bVnd p i etMu e la (bngerout in a 
patient wtth m>-ocarduil <G*ea*e hrpertention or 
aTteri o a clerci ^a. 


ADiaTNirraATTOX 

Wc f«n>d metbednzK effecthc at a pretaor 
agent wbeo admlabtered tiibcutaocwaiy loC* 
□macokriy and blrareoaotl) Since baorp^kio 
(coca tbe tabcntaneoai tbacea (a alow la dtco> 
btwy failure the latnimotcnkr tad Intntwooot 
toQtei were oaed. A* ta tatamaacaki {a^ecthm 
wu effecthe within pproxlauteh 3 mlaoiea, 
this wat gf re u in prefereaee to aa (ntrareocpot 
b}eetioQ Prot ktej a -do eould be retdOp en- 
tered then tbe most rapid rertoratka of a pro- 
found (all ia blood preWre foQoaed tbe teua 
renous route. Aa Latraveooui Infection prodocet 
aa aliDOtl lottantaoeotn reqncue, « hlte ta mUa 
mamhir ooe acting more tlowI> hat an action 
that it prolonged for tereral boora. Ubenever an 
IntnTTnoQS injection wwt g i ren a turtaiolog 
dfpdt dote ww* given brtnnnfwnhri} at tbe 
aame time. A total of 68 Injecliotu weregfreo t 
54 patienti, 51 iatratmttctikriy and 7 Inlra 
\TDooiI> of tbe latter 14 were ^en tUnoI- 
taneoiiKj with Intranratcular □jertioaa. 


Tbe dote for a abigie intramoacular 
InittusQ ij inexbediine raried ln*n ^ t Jo 
minignnUjfor a tfaigle iatn'erwu* Injeclwo from 
ol *0 imDlgTaina. Nitnially it depended opou 
the patient a coodHion. In 44 of the 54 ca*e» 
itodled Lt- 81 pet ceoL a angle tajeeboo was 
fuficient to reatwe tbe blood pi ea tu rt t nonnal 
biohi. 

If/aer tftrtU « If the Ucod pretaore fell 

daring hernia opera tlocsBodeTfpbtalanesth etb, 

or during the ligatnre and tnjcrtjon of varicoae 
valrct, tnnJler lotranmtcuhr dntet 0/ ineibednne 


were deptatc as tbe patfenU rwr«mdfd retdih 

with Incorrect hrge dowt tbe bfend pTT'mre ita\ 
eatllt rite to hiph Irvck. Uben the n«t£ilic 
t>TrHnre dropped I 80 mdlltoeteTt <w the p(iV< 
prewuret 5101 minimelm ni UitmuaiLr 
Inlcctioo nf It 1 10 mUjpatnt mat tronereD 

adeqaate. Thu tmounl wat (norated to 15 mtl. 
feramtff theiiflabc prr*<Mre fell beloa So ccolC 
meten. iDtratTrxna mjcctioo u not as a rale 


ffns In major operations In a hkh 
the Uood prtwrr fell befcrw 80 nuTHmeten the 
dotage of metbedriae was sc t jo mllligrims, 
ghen eliber Intmmitciibriv In a ifagle dow or 
aa a comUned injedior) of 10 t 15 mHUgnuns 
Intfamousbr nd c to ro mflljgTirm Intranniv 
cnlarij NNltw the wood prT«t u re feD to 60 mDD- 
meteti to 40 mmimelcTS nstolic, or below then 
5 I K> mnEgranu was gutn Inlraunncnkrlr 
and 13 to 30 mflllgTamt Intra TaocalT Onh a 
pattmu Ttcri r td the naTirtium single dore c/ » 
mlUlgTaois blramiiacnlail> phtt ao relliigraiiH 
inUavenooslv Fj»cfeca«ewascritkaQ tva^ted 
io the light of tbe patient'^ age pbraiqne, Llcod 
premin, cokrr lemrerature ud reipuatloru 
Wtksta a hb a knr blood pmaure and in a state 
of Impndlag sboch need Urm doaea 

J/Wb//rf ^rrf MIX. I lonfocreasniaorethan 
ooe isjeetke «u gbrn, ahbougb on ao ateagr 
so tninotet was al yt aQoaed for the first doae 
to act If tbe rr^nocae wu not ssfBdnt after 
this thne a aecoed bijectkn wu given. Sobw 
qoent experience teMwled tbit tbe first dose ns 
too traaQ io 4 of the 0 cues lea ing 6 of 34 a bo 
reaOv needed more tha ooe injection. Seien 
patieotj acre ghen » injectloeis t restore the 
btood presaore to pon aa l, although i 4 of tbe*e 
tbe doae wu too a tioot, kavl^ 3 abo reaSy 
required more than ooe Injectwo In 3 patients 
3 i jectlojjt aere giv en t sru a radical masiec 
tofDj i ahkh «m«n doaes a ere dellberitclv 
fireo to beep tbe pnaaart I low tjcmnnl le\w 
and to pitnlmitf the rWt of bernerrhage from the 
laire wound 

Although the ma i famun shigie doae ghm u 
a oocnbiiied lajectkia ot 10 cniUlgacrtiTntrtmn*- 
ctUarir and » mllljgiajns inlra eDous}T--thal h 
40 miulrrama m all— tbe madmnm t tal dnaage 
leceh-eu to any ooe patient u 73 mflllgTams 
ghen la 5 intrasnosctitu' injeclkKU trter a period 
of houra during aplastic operatioo for hjdr^ 

oephroao. Other pntienU rectrved total datet of 

■*0 65. 35. and 50 mlDIgraini retpcclhrlj N 
untoward effects »ere noted. Ml reancrco, 3 on 
cs-cntfulh- ooe with moderal pottoreralhc 
Tomlting 



u\at . 

=o^Sd s^es”*: 

d.tes a« t„ 4A "' 5* “^sc»'»'-’""5c Wool 

C“ r f» “*■■' 

niuscu\aT ^^■^e.n'Ay \eve\ o’^ ° sustained 

”gr p«So" 

Za mamUia *e ,^.bEDR1^® 
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tbe farfial tnuiu iffMt ibc pul*e nu to that 
h U o/tni [iBw*«fbk to c« 4 ciai iJet re f the 
e€ect ^ llie ones tVw 

RtipirtUm. Tbb *iu not recorded rtroUoek 
bot U w»i obren-ed that ioe*«Woe tocmaed tie 

(ate and c^pth of rwpifitloQ 0/ rolknti wi» were 
In 4 poor conxlilion and whoK rreplratwo *m» 
»halkref 

R Rtaltd ina Repeated doM are effeclhr- 
Our conjideml opoion b that tbe bm remit M 
lowiacarefaflvaiaeoedand dequatc <k»efn-en 
tn coe ln)ectk»a. 


co'crrfTtrno'tAL atAcnoM 
\pBrt from ertra ajattif* in 4 patieoU 
clinkaDr abnonnaJ waa noted a thore wh had 
rtcehrd metbedrme Tbe effect of tbe aneethetic 
c»nirf>t be tsxiuded ai exlm »>ttolc» acre al» 
olwenTd In r»ti«l» 
r tct lv rd roetbediine 

In the umnatbetLred pereon tDelbedrine m 
4 cortical rliimiLirit and prodtrcca lenaatlOT 
of ia.c ampbetamioc (Golb « ■!-. 

lojo) ThJtefrectwaaDotnoOcediDoorpaUenU 

: 2 a^hi>beiQ*an nl>d b) tbe pmwdtai^ 

octtbrtic, and portoperathc mocpfainc abteh 
was en-eu enrj 4 boun after nuioe opwaftf**- 
Thrw of 54 patents became evit^ or 

after opa^wo 1 acre ekieriy patfenU *bo had 


bad bernh cf^relkcis and theb behatior vas 
not p n wtpeelwt. 

W'hw or* of tbe ntbore (F P ) recriwi w 
mflUmna cf metbedrine inlmmiscabriy la 
dreUeddoaesmersbodrs tbe blood prw^iretw 
from tjo mnUmetefs itatoUc t ite ndKirDeteTi, 
and Tomllbg. rortkai ttirtrobtioo penfatent 
tacfa}Tardia, and emerc palpltalinns aere a 
poienerd Tbe cute •\n3^ofns la ted 14 boor* 
and tbe tachycardia and r^pitatlotxa foe *e\cnl 
daya We rwreat, tberetore antioo In phin* 
total dosea ofracre than aat 60 mUHpTiina al- 
though this doac aprears to I* toJeated aeff by 
palknUwtthalowbioodpreewre- Preaweajrent* 
are potent droga tber ibould cce\-et be ptrw 
without readme 1^* preamre before each 
ln}ertx» DTCTdoaage may be dlsaatroo* to * 
natfeot « th myocardial tod coronary dbeav 

h TjerteTtfloci,arterfQjderoati,cwht‘pertb\Toit&^ 

Tbe ptmibOky o( a cerebral oident In an eUeny 

C lient nllb btpcrtenaloo orartenovleiwb nreat 

borne in nurjd. One of ns (11 H) ha a 
peneoced them 00 three octaooos ooulde thi 

•*“**' mjcraucAirMoca v 

Electrocardiowranis were Ulen In 3 patiroU 
a ol wbocj r ece f ied the maainntw alrrlde d« « 
40 mnUpTarm of metbedrfnc N Bpmficant 
chanjra a ere observed In i case there was leo- 
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FtL ^ Utrt 0^ CBlnmoDi lo)ectMi of fpbcdnoea* 
biood p naf i dmit rvfini nclfM «f brciU orctoco* 
(FromiMe< W^Ftti u. p ifl ) 


t to 6 tn}ectkioi to eatnUia Uw blood pnsore 
durla* o^xnllou QtNler fnbud tneftbesL N<i>- 
i ^ Tgparm toaj ciok putal hart block u 4 n* 
cqH ol excnth-e tknring of ibe for ex 

4 BipIe to 30 bead per micrate CBrunow xnd dc 
TtUii, 1539) 

Piitdiioe pTodnw n nte»c n* In 
blood prcaon (Lotnao ct 4] 030 Alucbafeaitd 

Gflman ipw) 4nd pmixtent coerpUny of heart 
bcatL tvtli^ nmnnan and cfd)ttlo(t of heart 
•crandi (Abbott aod Henry 937) Iti dmatkm 
of actloo ippean t be lonRer than that of the 
pmaor dn^ prrrioujh menliooed, tait not as 
iorgt as that of metbednoe. 

rbednciDe tit^ ocoa\-Dephtia slows the {ntae 
and must be pHtn ^^tn^eDcmlly to obtain tie 
m»TimTTTP cfTect U ai'o appamith products 
onpleasant side effects, cp desire t mictiiralt 
feeling of ctJdneti down neti and fpioc and seo- 
mUod of tigbtnesa across the bead (Jooef and 
union 1935 In the doacs glrtn hv Jones and 
UHson ( 9 w pbedtaefoe tooetimes prodoced an 
roretaat riae to blood preinirt. 

Uc have not had the opportunity of udng 
roetbednoe to cases of traomaljc abocL, but we 
think that hs soitalncd effect makes h wortht t 
trial m soch cases. 


C\*C UCOJLDS 


The foOowtog case hlstoTies IHnitrate ibe tabes 
of metbetWne as a pressor agent In opentiooi. 



avs ai r« 'So otlUbortm Tbc amtkoa u 
wtlh uMt^oruse, Ukwrd by ahro** vok fU-«iTtm. 
nher UierosknUosef tb«thdi«i>aitaraiaA.tbeU>rd 
(TOWTTfdll 

M Btve 0/ tW hlmy pentoonaa t» n/i nJbntm 
It reettSMd betsm V«o taDb»«m awi 60, 5 nJV 
■wtfrttor bdon TbeTTwcranawamfl/oalarilrTCOT 
ere MrtbdKar 5 Mchrakttnmr^ 

(w 5ismixTaiMhtren«cakdy la Bmou* Uw 
|wman nw* to oc/60 la nmotei u j/; biEi 
netm aad u taaialaaMd bctmmi 70 and k>/So 
nlllcartm for t Wit j ; boon. TW pnS* ni rwt from 
j^to csasjiaaJB tf oa. Rc ur r t l y u aaerrottiL 
C*sa ; A 1 — awt, aatd rear*, bad partml pru 
treettnyaad cbcaccyitcclmy j be aorelbaia uifiBa} 
wnk sapercalae. DaratJoo as horov TWprfcr» m n 
blnal pnawor ai 40/S0 ■tTIjiwIm Trm bjwoIh »/tfT 
tbc ^ul aambe^ Ibc bleed pr re i f e feS u So'Sonlli 
■wtmaad darioi iW aert tdf bnor Wl pi u| i « W rty to 
4^140 adSoartm IdrtVddoe, j aalbaraiaa, u p re 
utramsrekidy and j ButhanuB* mtraireg«dy I 3 
■TibstnUarpretoar* u eorot nQaarUTi b (»lavU« 
4«i'*o a*Dij«4Tv tbm leQ dan*« Ike srtt J ^ how W 
t* SoaJZIctoftcnitodwMUtUiWHulilUMreddftke 
•fwratlew rthereu » raWd fraei lot S5perau 
Rrcottiy w OBemltel 

Cue } E toak, ated 63 yran, kail Budalnyair 
•f riakt bfidd krTw^ CkmiW laiud ( Loon 
ADCstknto as f ewkani by WaJ hflloatice )tk jr*- 
csbt Tbe Urrd j «to»e an u 40<^ 

Betm Min $ aueus tkc U<nd atnmj t So fj 
eaODBetera. A aenaid dinrt uc u Jncg n itd aad after 
dcflicohy the bladder aa fared fmlL Tee adtraln birr 
ike blood prrw uj r d/tf^jcd to 50 40 nrJOnr^m Mnke 
drliK. 3 Billjeasie, ■ ukubtSttrcd atmcsitdy tad 
5 Bilbfram* btraoratnilaH 1 j ■aiaqtre tk« |r i pw> 
ToeetD )/ roaoSnarttnaad Ike Bret twiaedeteWbrd 
to ^ ro BiEusrlar aod flcaily to 35,^iBifl iaj r te TT. It 
•ettlrd to 30/70 rajUuDrUTi tbf cT^ ol Ike nnalW 
and tialtfaUWrt i h a u riUler Pabe rate row Ira 4I 
to u per alacl rabnt rrctnmd 
Cue 3. tv S foaele, tjrtd 47 ytan. Adutrntorr 
titoiy aed draimaar cl cersaioo bile dart mptrrd Kuamn 
Tlbe p n^j rTmlhr blood u rea out u 33/03 
Asetibcae as qaaal Uk loosapermoe ttUrtbe 
rrctea wafde aa bebjt erperated tbe blend prown Irt 
te so/33 oilkarlcTt aM (or toIkfalaK tobicteanibe 
loirl record lipkedrfae jo BiIlariainB, npnreintia 
leew tarty Tkrra la n*a t< 30 ed Uiji ielm lyitokc to 
onaotes aad to 00 60 aulbraetm b 3 mates hW 
a* iBBiataixd (or boor Fartber t iilBarTaow Bctke- 
dnee aa pjeeltd alra ma wahjiy tad the blood la i - 'Wit 
ilowtr io*a to la,^ odlhBrtm aad va i rwt a iar d Iberr 
totaoDBn Tbepolatrat wii railed te*i3'orar\ly frora le 
touA. The efffcl ol eietbfdKea lartoJ t kail ilj hwa 

Mieat rtem md 

Cur J D t ftouk ajtrd 33 rcan. bed f'™™ 

fynpatbrctnwiy (or paraJywi apotas) Opera tiookPed U 
knra TbeioretbeOc aiartrooiondefai-eajirto-rtbw 
The pr r u gratrv bkrH prtri aj t wa* oaltoetm 

TmB«>alt»allrTthelit>wre,Uotflprr««Itfit Sett 
■allawlm Tlurty 6^ aiaalmklcT ibr rtribuo ib™ 
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t '7jn«ilSttirttTi,iH»t» ntooia 

itD to rnDhtortfr* ur] nt nafiulrirf bctvm 

0^70 »od Kv'ro nflbfBtien for mt d tW >Tn>' 
UoD. T^trrr knn Uirr tb* pi ' u « m nt b/H* toOb- 

«rtrT». T*alH r«t< fril litrr BrtWriM troDi iote u Ewr 
Bdortr, r&tkat recOTvrd. 

MncUUiT 


cfnl biicito r jprTcrnt,l)>CTe«tJrHDrr'^x»je. 

The nttnor effect U nahitiloeff (or reseni 
tMufi »iief ojmtfoo- 

CfiftfciD) metbedrloe b conVdcrrd to be w 
perior Ui fcdTtQfcBn cpbeffriee tivd phoWrine u 
■ pfcaof tj(nt 


(X li© oWrveff opentlooft, 54 {mtKoli 'netc 
formd fiiffcrinj; from an rmdijv kwr lysloQc or 
polae pretfuie iod KUDe de g ree of ImpewHng tur 
pfcal iho<±. The capadtv « inetbedkne to n>ett 
tbe r>eeds of theic mtVnts hai been etudied 
uoder t\TTage ojTOtlng coodilJou of fonr geiv- 
eral hojplt*^ Tbe dmj wa> oero given for the 
BleofmeanringhseffectonamU^t bataolp 
» hen tbe n rgeoG, inotbetlrt and otaerver agreed 
that tbcMtSnt aatln Deed oi it. Anesthetka lo* 
chided all thoie in comroon ote. 

Goder tbeic conditkxti zDctbedruK hai been 
pm\Td t be an effectKe preawr agent whh a 
gradual proVn;^ aclKm, and vHh do uadesfrabte 
tide effect! fa tbe doaage atated. 

Tbe effectfre dooe b from 15 to » mOUgrania 
Inttannucalailj or o to jo itdl^taint iotiu 
%-eooaiI) phts a depdt doae of to to » nlDfgraiaa 
latraBitfcuhriv 

Id 97 per cent of the oae* the rviloUc preaturt 
arumtonedt oornul leveb in from 1 1 i8id1o 
ot«. Tbe ajatoDc peeatore wu rabed froa an 
amtge of 67 mlllioetm I an avenge oaximoiB 
of 135 mOlusMtm and aettkd t u trenge min- 
fmrrm of 114 mIEtioerera. Ttb hit figure cor 
rtipoodi to 91 per cent of the average precgw 
tbT Taloe (137 mm ) There b no aboormaDy 
high ri*e If tbe patknta drrunatancea are 
evaioated and the doae b adected aoconbnglj 
Ote injection waa adcouate In 8 pet cent of 
petlenU repeated Injectiotia aere ghrn In 17 per 


RtltFttCNCts 

taaoTT W O ud llm C. iL Ao. J U fc 
on «J «i- 

Aawcwvu:, >t D adCoa S. V CatUadJ M 
««. Sou 

3 Bmaira, N M Axadi- L Aub »*>, t iq 
4. B uaLrvi,S tad If 'tax:' T N«n] Mrd q>q,j 
naO. 

S BamtriLR S tad Dr Tax n, 0 . Sorf G) Otel 

0 »,M 

A. Drao If Ijtacrt, 94 a, ijl. 

7 IbW, 0*1. 

8 Dooo, U tad Uxavrr, G Bdt, J fiarj 410, t? 

, iX 

0 . OouA, F L. n t f 8c., a4Di SA ^ 

O Tvrt, t., aad wanr, P D EkctncaniMiaTifikT' 
is Pnctn. LfAo SaoaAm 04 
llirratu, A g rt tL J Cha lovcit, ata 


a llaa tjL. Rntsl Athaaml* tsaotMa Ltodm 
Skunce QmnJJC, 941 . p. b 
i ToKWraC. K 5«g Cya CjUt *57 8 } 4S* 

4 joru.t A xadttaicr(,C Laaert, gjt, 95 
a kc*Tva.II Aftk^wi >*L 4S 

Knn, C M B tNm / M and atiroo, U. M 
J \ia. M Kto 9 ii. * aw 
1 rtal \» fUart J 9^9, I 

5 Loaa ■«, P U and Luam, J L J( Aoab 

9 LtoiL^ P If Md Ownm R U. tnmb A 
Khtif QjA I 44 

4« M Maraoi . ) Bm M J *4 }4& 

runa.L.lS *r at J Asa M \» 94 !, *T 

Scartojr*, O O ter* dor teand 9*4, t 4 u 

’ ^ ' J Sail 


! SttriT* it L. tad Ll' 
McC 


I Sail 
' U. Ijarrt, 94A 





n* Tt* te»p(Tmt»rt cnrr* ei u mrafni (ontMioa lakiyctd) cytJe bet»et« tn ct v W^ 

TbtklUr CTtaiMapaiuttlbydyi m w juh m. TV wp p r w d cyrto fr»* frea cnrtjvtU (»1 ud rrraM 
pniftiUiIiQnu loDfirrittir* Imiu*. lenhata M >a>« U » 0 i 3 O| c, mdjcmta ilj 


44 fafftancf* Utcn vas no blctdiox aod t o( i 
coQTKS foikmed Otlier the patjntt waj 
ttvcQ tQ tAHUnrat 14 ethio)! extraiint ublcu 
after a frre intm-al of i «etl or ootklog was 
ghm aod tlie patient wai aBowed to havx a tior 
mal mnotnuJ pyeriod vltBout treatment, lo tbe 
htter event dj-asKoonbea inrarfibfjr occnrtttL 
Each o! the padeati hu beo treated rtjKated)> 
In tM uoUDce dU dpmeoorrbeic men oorur 
Conaecntive inhiUtioQ of oruIatk« with 
etMaji e«mdjw lua been faUo*ed om a period 
of I eydea vheeeuporv the patient wi« aEin^ to 
ovnUte. Tbe eosointf mnttnutioa waa aecwn- 
paaied bj thmoerrha (Table 11 ) 

Etf ro^ altered the Docnal cycle bj 
ovDlaUc^ «bea (hm mite ently onj and coo- 
tinned for at leiit ri dajn. Thb pm-enu ovob 
tko and tbe atteodiQt pTQ|;aUtkmil pfaaae of the 
cjxie. Aa rejolt the aoniica of bteediog tended 
(0 b« aomerbat laafrer fa tlm aeriea ( 8 daj-a 
greater tn doratloo. The flow h dercribed at Im 
profoae bat mote profooged. FurtbenDorc, tbe 
teitgtb erf tbe c) eJe wa* prolonged troena toean orf 
jS dayi t 59.7 da)-a. As a conjcqocnce the anc 
credinf c>xlci partlculari> «hea untreated were 
cmiill\ ihortened lo focibdaj-a. Menitroatwn 
IntbescihccteDcilaftercorajngcj-cieatendedl be 
more neidv normal In doraUn aod quantltv 
Fartberroore, It «u accompanied by craropa. 

AXAtviu or snjD4 

Ethinyl otiadiol oj modiSed bormooe was 
effective when admlnteered otallv There were 
DO fauUncet of nauaea In thh aerio aod It waa 
tolerated aod liLcd \r, ibe paHeolv Tbeie were 


TABIX L — fftTUltAJfi OT CTCLt 01T\ 


-a- '22? 

iS +4 


esaentuBs no t rk aequebe Is ibete patknta or In 
the rrporta of otben (t 8) ilorcwer tbe effec 
tire doae erf tbeetlfoccn waiKceedlnglyanian foe 
theae pabenta, being ontr 005 mJUIjrTanit djBv 
Altboo^ the tbenp\ b nroplc and tbe reaulta 
direct omcaJenbtioo In tbe liming 0/ dongea or 
ooibalon ol pan of tbe coane might DcniT Soch 
rooditxm prtdspcae 1 faStue In prrmhtlng tbe 
lmpc3xilngo\-ala lion to occur Banl temperatorr 
curvet, wben propedv taken, reflect IhelobJUika 
of ovcbtlM m a penLatentJy low tern p en t ar e 
level (j 4) Although the day to day tempentere 
curve varklioD b ntes ffltmd. tls tretd ot Ibe 
anovnlatnry cycle rerres are gaJpfnrif Fcrtber 
owre Ibe relief b oot peniuiiecit but reqtdrei 
repelitioQ Donlbly Siarfa,wbohaifaadBpfrov 
tmUly j yean cvti w fent mtb faatenidtleat 
otragra treaiment of ewentiaJ d} imrooniie) 
oncludet, thb l^pe of therapy baa little to offer 
u t pamionl cam (j) Ai lempoeary ezpe- 
dieot, h b talrdanory m tbe management of pa 
tienta with aorre oacotial dy im ctwrrfaea «bo can 
beaanred crfrtlkf In MMiecrfber c^vlcx. Iq order 
to inhRrft oToblioo n catregro mnu be pnaest 
(o effectlre coemnraUen cooUddoujIv froln rcry 
eariv in tbe cyde Tins plan anaounU to (tartbg 
cat rogena lisa at kajt j weeka poor t ibeenaalog 
mrtuca. Tlua meaoa ib< ooaet of ealrora ad- 
mloiatntkm m tbe a erage c^cle ocnirre d abooi 
the 4U] or 5tb da 


T\BLF U -CrrELT Of Esnoofji ov 
TllF OXXF 


Coocmj r>cfe lesgA S 

EatKweo treated ejeJe tftcU J 

Duration of UrrdiDs m eatrorn 
treated c j i J n ) 

Lengctb «( ea t ac ; atot cyvka S 

I tergal from ertrowea iMra at t 
btee<a «4 0 


Jl 


Cjtbt «e*ibe<f 
PatwaU 



TiO'^ 
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during lactatkn. In aow ropecti tbe iohlblikm 
of kctatkn during prefoincv m\ be ccautdemJ 
to rtaonble tint Indn^ by ibb tmUDcat It 
Rcms pemrufHc la tltf ereat of lolncubte dn- 
raeoorrfaei of fn«aMrng extent to foMify the 
tetoponi^ Kipprcttloo^cmilaliocL Aiprrvioiuly 
obterred (7) for (Teggentbl dagocck b e l w em 
esKstul dr m cnc H T b n &nd reamrol mbdotntoa] 
pUQ from other cntaet, aattttttcr U offered br a 
thm^xtrtlc trhl wHh an e ruoa e ti u aa ovnbtloo 
tappmakxx agent. 

Until there hu been cneaJdenbl> more earpe- 
rience, escrofroic aoppfmiaa of rw^tiea aa 
meun of railtke relief of dju neaofTbci woald not 
appear bdkated. The merit of thb tcc^nkiae 
•ppeus to be is rtiCoot/fbotloQ to imdemaadsig 
tse dyvoeoantia meduolffp and b ha aU la 
mfuifttnimt of matincea of ftUrsftable dyvneoor 
rboi temponrilT Pmloo|ed ovartia reu or 
f rtll«-V -» rImiilafm|’ bonDOoe M ppre Mf oc baa DM 
been ihovn to be doIrabW 

The pfi-cbogenfc cotnpooeot tod the Crerpeoo 
of immtaie derdopment ol the pcnonal ty fai 
fauUDcej of dyamcooniica are well recognlxed In 
worien In tbii 6 ekL llott of the»e pitlentt teem 
t need CDQ&leDCe, and In tlu* reaped the method 
effen a Hep toward a aoend relatioBahfp between 
the [utiat aod Irr phjwician 01 the eatJolfabroeiit 
of aatWiclor. adniUnieoL 


One bnodred aod thlrtr-eWt djTiDetwrrbric 
cycka hare beoi foOowed ty tbe baiiJ bodr tnn- 
pentore mctberl Of theie J4 cjxlci ha\T been 
treated for ai to 14 daya br tbe onl admmlitri 
tkn of MS mdllgrama of ethi >1 estradkd Mart 
log early in tbe cyde. Thli bat been aaeodated 
inhlbitioo of ovnUtloo as detmoioed by the 
hatol bodr temperxtuce and tn freedom from 
dyazuxocihric crojapa. SncceM t ndea hare 
beai treated in thia nnawr with rwaltant teGtf 
from dyaiDCDorrbex Tbe pi d a h h beiaa 
nnexuly emplo^rd, ov'dres permlttlBs c\<le 
withoDt treatment fcfkrwiag CM t» neemhe 
geto b wbkh the dyvoroonhea baa betn re 

BrFtRi:.scrs 

Gaora. M J ted Boarto, Q B O* Todwr 
Houwn^ LrjKirnDi U IL KSaUtchr 

Sant Cyt CKstt 9*3, j6 7*} 

*. Pturra, \ Sant Gyo Otat <m», 7S t44- 
< Smoo, S H- N LatkadJ ti 94^ ^ J7 
& STTaon, 8. U tad Uawar F Eodocntoijcr 
WO tt> tK 

j Small. S. rL, ud tines, J V Surj Cya Ot>si 

a Htstaa!^ ( I Oia. Eadocr 94 *. 447 
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treepetlo^ suUiat^' ;^^der Yal 3obns 

cases tbc e^Vpetiottncd ct ccf 

5iSaddg 




pcricntioD of tbe btuklrr Kfn tt tbe LodcIoq 
H o«pfUl daring the 5 jTaj period igoi t 915 
fomid fa t,o66g&IM)l»d^opeT«tloQsutbcmui 
Table L Tlic IncWence of p^oratkn of tbe gall 
bladder b 130 Dc ciL ralfa on bCary tract caae* 
via fotmd by Cdp too Gfazborg to be 6 i per cent 
(S cues, 7 vttb free p^ontkn aod i a raptnre <d 
a perfcbolccyftic tbicen) I a revieir potdbbed 
after thk article wuptrepared, Hlcken and Coeay 
(Kaciy IXmUin M J iMj, ^ 5 4-5*9) « 
ported that the Inodeoce 0/ i;ill-bia(kJcr perfora 
tioQ In their acrlrt of caies of aente cbolecvatitu 
wu 15 6 per cent 

AaKLYtU or CASE4 

Tbe patients In ocr aeries of *5 tnatances of 
perforated gaD biadder arre operated opoo at tbe 

Henry Ford Hoapital during lieperiod September 

19J toAprQ,i943 inchalTc. 

5 cr iloatiioorpatienta— l6o^64pcrcmt— 
we^e females, while 9 or 36 per cent were males. 

(1937) reported 46 gafl-bJadder pefoia 
tiocu In ji females, and 14 males, a aes ratio 
ili^tly tbe rrrerae of oars. On the other band rS 


of Schaeffer • ( 943) 30 caaes urn females 10 of 
StooeandDoairi^ 7 cases ( 939) were females 
and Jodd and rhlUJpa ( 933) reported Uut 43 of 
ibelr pallenti rrilh fierforatlon of the gaJl 
bladder were women, Tae greater Incidetiee in 
ferrules probabl) merely reflects tbe fact that all 
tTpes of nO-bladdcr diseaac are more cocamco h 
tbe female kx. 

4 fr Table II ibovs that 60 per cent of oox 
cases oanured past tbe age of 30 tears. Tbe aver 
age age of the 30 patient rtported SchaefTer b 
194 was 59 years. Jodd od PhJUtps (1933) re- 
ported tlat tM old^ of Iherr 6 patients whb 
perforated gaQ bladder wu aged 6A veais, tbe 
>'oangcst ^ 4, bat by far tbe majority of pa 
tients were m ore tk^n 50 years of age. In Stooe 
and DoogUs aeries (t 939^ the rmgeageofibe 
patients wu u vcais. 

Darotua »f fmtid 1// <« As shown fa Table 
HI the pres en t Hack wu of leas than 7 days 
doralKiti in more than baU tbe casea, bat hiesTTal 
hutanen a moeb lajgcT history wu present. 

Duni »■ Hitmj tj frfr\»u afliacbi INUle 
nuny of tbe potieota came in with an acirte t 
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3 


’''«"\SSe«’rr„4oV‘®dltet»n %c«,f,,*««Ji..83 ,.i 

\omeQ’'’®^\.v occutteG i' ^ repo^'-® _„\aint Vmnat'O^ „eT cen'^ 

m to ^oug^ats ^t\x toa^'' oH^ttle aid gen-taV^^'\,\addet Xn 

.one and ^ 5 pain as J ^aout *e ° (i’^S’'"'' dvagnos^ diag 

: then the pi^^ rhotecyatn'S prcofero” cotrecv , ^ die (^ 037 ) 

JnloTinnatety . acu even '^°^te ^“^^^diagno^'S vfas 

a diRetenUaUon cas« it m T^^V^LeoP^^^T.etiSated g'^^i 

petiotation ^nost oi J ^ ^^is as ^ cotr^ ^ Jvses oi ^ ^Xiason 

Si gin gxeaated C'^' ^"^ntit^'^^^.le tetopeta- oited tP ^ oi dis '^u^therroo^ ’ correct P^^ 
co'i"'- ,?ooo^ 'd 24 Pid io'f f *^a\ue as ^ ^^ade id o cent) that ^ \\ ^xadder 

>»rp‘™&3 «"f .?! wt -a' K 3 ‘ »,d perfo»<;»»„ tt,e .K« 


he COU3- poty‘““;4oiraUon= - 

ovations o L\se, and t P 

”'“‘ ‘“"r 

TABt'E Itl -' 9 jO 

^ur.aoncua-^'^ S^ 16 

1 to 3 3 8 

2 ® 

ito_3f°"^s 


SSSri??*. -rJ s“\ 

Si^S.*",-""' 

„,pSV-3«““n,.». 'XT 

‘n.S""'"'”'''”* ’I 

Pain inns lO ^q 

Sanson 5 

MnTnltinS , _ ,n 


33*^ 

Sanson 

VomiOnS \3ac\v 

^^^Sxodnbdon 


^t^tminnVpnin 


)veT 3 
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TABLE rc— c«0msc ACXntlttNO TOKIEVTIt* 
CLAMtncAnOf 
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SURGER\ G\'\ECOLOG\ AVD OBSTETRICS 


T\Bl£ M —SdCEoy rExmtUlINO Orf*\TION 


^Icdan 

F«lLi 

lUfUn 

^UnUI 

I>>T)dMa 

NoH 

Ahfarirr 

N oprmitn, (ookI I 



gall bladder occurria^ twice hi the rune patirnt 

Mower I •»»(] t\7ie, or j^oratM » th 
loaned tbKcn fonEaUoo li bi tdou Km tbe 
one moct cocuoanlv ettcoaotered cad tccmpuued 
bj a retiUvTlj low nwwtilrtv 1 oar i6 coaea 
there were 4 deithi, a mortijlh of 45 per cent 

Tbe Uiiid type or perioralinei lot a %d>cu\ oc 
oirred 3 limes in oar series, once Into the dn^ 
tiam, ooce Into tbe rtomndi and once | lo tbe 
IKYr Periorotkn bto an adjoiaEng lacni oc 
cnrrtd b 7 oT the 61 cases of Jodd sod rhQUps 
(iQid) (iS tQha dnodenarD, i Into colon) IIou 
( 939) fciad 6 cases pcrforit Into the coloo- 

^laaj of tbe goU rtooes sblcb pus from tbe giU 
bladder lo lb« inlecilaal uicl way of &A las 
eanse htestlaai obstiueikc as b well fcocmD 
Thus, Fosa and Sommers (194 ) reported that pli 
Itooes accoonted for 4 per cent of aD their iatcstl- 
sal ofactfoclkns, abOe |il! stone obstruction oc 
curred 1q 0,3 per ceot of aJl theh- cases of pO- 
bladdef dbeue They r eported 0 cases of pll- 
stone hitestinal obrtroctlos aod ttodwd 140 sddr- 
ihnal reported casei. In tbe brp na)ont\ otf 
cases in ahich the ttstoLi was foaod, it erbleii be- 
tween tbe pD bbdder aod tbe doodesum. 

Empyema and gangrene are potent (acton In 
ibe caottUoQ of rupture of the pD bbdder 
WaDarc and Alleo (1941) stated *nangreoemUh 
perferadoD is anusual before (be sixth day after 
the otaet of rimptocns, and ‘Sdib censemllve 
treatment, esm under careful ohsemiioo to the 
bospJtaL gangTCoe with pofonLlao cannot be 
aabdpated and freqocntJi progrmsed lot danger 
oas stop 

Piatt ( Qij) reported 3 nerioratkms to aKrie s 
of 15 pmgrenoQs bboders with s recoveno 
and I death. In their aeries of 140 psUeoU wUh 


TtBLC \ru.— ■ICTZainLOOIC STWIIS 

IVHiK cokwe . 

RaoPo raa 6 )t*nPa Uctk 
amwescs, ) B»^Va* aalDdo- 
bsQ. K ni ht p oJ j ticKTTn«ocnc 
eaa. OfM -l-ewrt, 



acute cholecystitlj oneraled npoo t the L tor 
^lemorial Hospital during the penod frtan 
itjnber 933 to November 1940, htcLaiuhaa 
Trout, and Ucary (194 j)rpprrt«i that there aco 
M Imtajum of perforalloa of the gall bladder (i 
percent) Six ^ thcK patients a mortality 
rate of 41.8 per cent. Nine of the perioraUcct 
occurred in tfie gnwp of 40 cases a fib ginppr^ 
Thus, pngieiie occ ur re d m 8.5 per cent of tb 
loijl fTuup of acute cbolectatlt Is. 

F creaer «/ pafl *r#«rt Stooetwere^aesRil !a9 
per cent of our cases, j cases, and alweut to : 
cases or 8 per rest Figure 1 ihcms ttcnei occ 
only in (be pQ bladder ml in the ducts, Thrr nc 
outside of the gtU bbdder to Case 24. Judd rtc 
( W) rtnoned that pB stoees m 
preaatto j6o^tbeir6 osoof i^Uadderperfo 
ratko. Sanders ( 937) found stena t beprvsmi 
014} cf hat 46 cases of perfented pj] blaoJer (91 
percat) ABcf Sch3etrers(i942) rocasetahh 
poeJble eiceptioD had gall rionea 

Ty^c / >rTatis«. As teen in Table VI It* 
operalJtais were perfonned bj 7 uirgewa over 1 
period of a xtars. Table \II ahoa that to the 
maycni) of hutaoces a chokcystectocoy wasper 
formed. lu the literal re ibe prcp o odetance (J 
chofen siectomxs dooe for perforated pH bladder 
b outstanding 

Boctmafepc daf ex. Tbe 3 moat emmoo organ- 
hms found in our cases as sbo« lo Tsble VlII 
acre DanBus coii, RadThis beta ae rog encs and 
oonhemolrtic sir^ocixcna 

FaJitUpc titdUr T We \ 1 \ shows adrwy 
camtoona present m cik *cul toflammalloo 
to 5 caact, and chrocuccbolecv'tlltij m 6 caws. 


TABLE XIL — rVTC CJT orotATIOW 
Ormt n m F. 

OcJnTtteetixir— «nhafTe»- 

dmcBir vUhthoMcchatcsr T 
OdnystistiK]} 

mtt rj oi raseCSB 
DrslBace at thdctaa 
el aharaa 

S eyrrsno*, tmnJ ai oroxgay 


TtBLE XI% — rATUOLOClC tEEOlT* t 2 
c lid OB rcurofcATn) cut blaude* 


FmSi^W 

Adeeocamwxaa 

teaU cWeCTttjUi 
Wte »*Km« l*» trf ct«« ciejr 
CJSlllU 

CWoBtCC kJtLj I tM 




at 
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cvititli. CXir own figutw writ % luik town In 
both IctfUitccs. 

1. Onr mortiLiy ki lltt 35 oues wu 34 per 
cent in 43J cue* of pcrfocated jall bbtd^ 
collected from the hterainre It wni »oJ per cent. 

j. 0( our 15 CMa, 6 represented nn iCTle free 
perfocalko (Ntmcfer U-pe 0 i6s localitedp^ 
tiicJec>itlc ib*ce*» (Nt emeicf type •) utd 3 w 
perfonUen int s ^■iicnl (NTem^ tj-pe 3) 

4- The accident wu moit coqudod In fenuks 
natt ^ yean of gc with a abort prea t ot Oloeai, 
butwiihalonghlftor) of attocIjotchraDicdnk 
c^'aUtla- Pain in ibe rinhl upper qnadrant, with 
locallted teodcroen and in 24 per cent ol cuci 
localized mua, alon^; with bbontor^ evidenen ol 
In/ectkn or inflamnntkiD are hd^ol in cQateftinf 
the dla^ona, bnt the htter k aeldoea made before 
cpcalkm- 

5 It h dIffienJt t dnthicuish imcornplkatcd 
acQte choiec>'ttJtk irom aente chokc^itls with 
Im pendint or actttsl perforatioa. dlffioslt) 
aould aifue for carefol obaemikn of all cun 0/ 
aente ch^ecjiUtia eipedall) Oa paiknu ontt 50 
>'ean of ge On the other hand It a impoaafble t 
U) that cni aenei ol case* argoet for routine cul 
opentloQ. A reriew of our 6 dealhi bdkate* that 
odr of thete pitlenti Eoigfat hare been aared by 
eirOeropenUoodijrmgtbehttattack. Ilowem 
r of them might tu 'ebmtaredbyopentkniaa 
ftte isteml after a peeri om atlack ainre tbdt 
(yuptomj were all of Wig funding 

6 Tbelcsaoatobegali^fracuaftBdyQltheae 

therefore, ia oot to ranch that immedtaU 
operatioa abooid be planned In acute cbole- 
cj atltia, although the need (or caiefni obacrvatlon 
and mdIrkhialiAtxn b indicated and lo manv 
cawH eari> eperatioQ ahouid be dooe ahet proper 
preparati^ but that Interval cbokcyftectomy 
ahoold be more (reqooitl) dooe in lecurieot csacs 
of chroolc cbotecyullii. 
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FT* Fltarf*Si»B U]irMdatKprUtQbiitm««( Fic *■ rum mHt UimlrtnnbmMiketbMbf 
tbe tfaKDC* d Lrrtr Atiiow braeuk na(lM <rf tb* obiBa d itb bnnib tb* U\er 1^ 

da p hf if . 4i«p4n««k 


*ad boU Ue bnd la ibe ntW tpptt b«I U 

Ue tun id tbe eteaia prdnkttry unfr (b0««d tbal 
tb« lalnpadtkM had ^nvtaatoiti))' ftd uc t d lUctf TW 
barhOD enena a (frcs, boafvar cod ta OBaKaDr losf 
Amrr M (onl bat cppn eitm»- 
^ hy isnntaldj bejcath Ibe osder toltr* d tbr b> tr 
Tw mwader of tW brp bo<rd u (eDeTmE7 dililaJ 
(flf. x) tad a the cohna ci< hanaat ptTHT \atii b> tbr 
beetle Inmr lb* bnp a diipt*^ dovmwd 


tb* efaalractn reW»rd, *fieUn aeaua ere 
ncmatsded t Lbe [mliral bu en reftvd 
ODjaxso. M b* ra reaUtted brcsaa W rtpeatrd 
(tadj d aboinuwl patn tod cmuipatjoa u oa ba* b*t 
nd ttCDail irirTBwInt to lb* bo^:^ Tb* pallcal «>• 
nocnlrdtecfwntb latonatkio Uader cnalbe- 
B« u) ebatradn meetka d ibr r «tLm>bnt ddtlrd wf 
■wi loop go* perf o noed (flc tl HI* potoprritbvoxTa 
a *1^ aiutl nuritb* biff be va read 

cMted tor damn d tb* ctbximr eftnag. kb pnd 
rtoolu 

ria A.C ccbndDtk. idianol BK, hbonr 
w-atdsBltedletbeHatoernLdbaUoafiulJdr 9> *4 

lih»h«btoigyfJ«T^M-W ct*apobr,teombirdrtggTeBl 

tbdoeuBil pan hgb brfta bou b^ort uliiJafca 
Tb* w«» B*B»e*lfd ud oeoilrd mce. SeU-fanbo- 

bon cnuaied d rmcfU tod* bkmrtcottr tad qan 
BilU. whfcb readied cn cry «amn Ufdd ttooL 

rtyatol «-nr»V.rT-» ae tdaMoe thogrd *« « 
ckprd, md wen ■ooDibed au ra ■*!( Ijtu lo bed wbb 
bwtb fcat* fiord, bddin* kb tWoani wki 6^ bt»* 
Tb* thdaoro tt tynaortriaBy dutoaV d ud genowBy 


leader lo deep flpoj La Tbse m a> aaaa a utu e/ 
Inabted teud uaj *. Tbr art cd waMnaflow i redaed 
tetxrabjrd nfa^y bJmaal pa Tbert » hi Md 
•ever eUU* prnfUbit Tbrrt at aabUr parauk* tt 
hiiamb td j to nUotea. Va ny najafutai* tbcrOr 
after nfrWairtj «bm rd f — xn» d^eeUn lb* math 
talertlw* la apr^ peMtu with deda/te fcM Wrl 
Tbrre al oa bre (a* 

OparaUn l) Wrrn iftmituh^a, i— *— r pJrwl TM-JLr 
(■a,«bawril laridcTal tooual at bluud tugicd frrr fiidd la 
lb* pcrlmaJ eaedy Tb* t^mead cobn w (amd to be 
anally talarsed, tniaiytial, aad uU a k d atrcn* tb* md 
hattM bore ibe aatabcxo to tb* qaadnat 

Tbr hTwd aad tb* ad^amt ae^eBte^ rr* fcn^ t* b* 
I and apoa tbenachn Tbc cck* o< tb* bow d atreud 
Tha ^irrirmt locp w*M aewovad and deeccaprawd by 
net*] twb* aad ai rrpiacrd n tb* Idt roLm; mtin 
FoTtbs opiorabae d tbr abdnni mealed aolbtog d 
aoU Ekajnnu oirdat d aaf j t awj tioad 
Tb* i<D*UpeTatn coart* at c m apb ct l fd by p<d- 
— i *r y Blecln, bicb re TJc n d c d reatUy la iberw 
Tbr patient aa e«t of bed aa tb* ftb pcnlcfirratn a*y 
aad a* ibtcbatfed ee tbr jlb pcwlaprTatm day a/ er 
idaul I nkart to mctio* of lb* rabtadut aflaod 
b>cb b* at QTycndy aihaed to aadery* 


)l«eoe^4a49ed d dmrttoddeeal bat wa* nalie to ^ 
M Tba U*t BOTBiaJ beiad anwenrat bad beea dayi 
be£>e ubasrece Tb* p*tnt bad brezi aarvated tw 
vaoitrd aer* ae the yl tbr boratal Tbcabrbaital 
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n( Hbno/tbdaan UkpAOaiopiiirbtCDqKnQBc 
tb^art of Intr ifaodn braaU daw of tbe 
dsf^nto. 


*ad bote tho bood la tb« B|h< «pper jwilrm. bot t 
tbe Mut if tbo cam pnb^o*r7 Mn (7 obo* ed that 
Ibi atspwdcii bid ifaaUaeciaify Oirif Tbe 

harfM rmrm at |tK CD, boa irer wd 4 * <IlKml}7 kos 
mkmduit (ffcsad iexort u (oaod boae apper erlna- 
^ U7 ta>DeMCf)}r heaeatb Um adder loTbre of tbe brer 
Tm maobaler of tbe Urft boad u (enmDjr <hWtrd 
IfV- *> ^ edaaa at badaa p iTyr twii U> tba 

bcjwoc flexure tbe loop 4* Aepfacetl dmmrd 

bjr tbe ibtladcd tr aamra. 4 od aambBc eoka iqsKDU 
hacb U7 citersiJ ta, tad 4bM e, tbe BciBoed beod Ultb 
tbe of a tja rtfae teab) rebetrd, op(riti% aewaru ere 
recoortoceded to tbe paint bait ere refaaed 
Oq Jtw *0, M be M rcadnUted bec»we of rrpealed 
tlacix al pam aad coaxtlpatiaa ai oa be fcu 

tad KDsad ai^i ■■ irii to tbe bo^xUL Tba palteat nw 
cowmtedtocpeiatb intmatHa Ooder tf^oal aaeilbr 
tk 80 ofalj a Lld r u rr U-i af tbe redondaat ablated etf- 
MeadbepwwpcrfarBrdinc a) BapoaUperatn coone 
at ancoopbeated and terDai anotbi btrr ba ai rcad- 
adtted ksr doaort ef ib« cc b jt a n y epeoi jt, Ub gooA 
reailtt. 

Cui K.C odared mak, ed nan of ajce, labcnr 
waiwliBittedtotbtnaoerFtHClnUo^ftalJaiT 9. 94 
rthtbabmerjof oobefcT CTaiBpobe,pi>T*^^*° 
abdeotiBal tjcb betaa j(t hdart before aAaxdaa 

Tbepatkntnaaaaastedaad cnftedcoce Sett oeibca 
tjoa cmcated of Ttoqtar eoda Ucarboaate, acd cpaoei 
eallA, wUcb reestted u erj — fl bi|dd atni 

nij d ca l exannaUce oe adetaMoa tboeed d de- 
eJeeid, aod <fl aooeahed arjtro aiaJe Ijfan b bed ith 
bolb bam (b>m L boM wf ka abdoaieo ilb bolb kaodi 
Tbe a bda B ca t* ijaaaccncaDy (b^leadrd aad froeraBy 



r& radriat IcIrftlurTalref uab eBtrnaUw A ei Lii 
oobuB at 40 Iraraib the li a r%bt Ulnal d ad 
dafbifS 


leadee ta dap (alpam TVre — ^■-rn * 

kaalued trrirtiraaei Tbe Vt td tiaaaaaika pmbirrd 
leaerabad cebci;r Then at ea Add 

«r TkOie peTiit 4 >dB. Tbm n aobble renkaUi it 
kterrab cf 3 to eajwta Aa -r*)' exasmaa iberdv 
after ubiaaea ibeacd faxeeae diatralna of tbe eaal 
uteelisc n tbi oprt{b< poeOioa itb deflajte 61M k^d 
Tbere *ai so lire pa 

Upeetxn M bon fteridpaewo, order ndnaJaaeabe- 
ala.abc<eed anJeraJ mat ef Uood tiopd ffrelsd b 
tba paUaMB] ca te Tbe afotad rofaa exteandute 
pcaUx eabrtad. rr dm i lia t, aod exXeaded aaoee thead 
toe uod abewr ibe malabcoi to tbe en n nxbt qaadraat 
Tbi boad aod tbe ad^uent naaeote^ tre foaad to be 
t bled apoe LbeTsaetrea. Tb* csbrr ef tbe boa d aaxd 
Tba atr a e d loc^ tx anoead aad dreocreaecd b; 
recta] tabe aad u rrpfacrd a tbe left rolo^ fatter 
lartba tapbnlioa of tbe bdrawa rc\raled eotbaf cf 
•Ota Dofneua ofrebn cf [acpwiembl 
Tba {ntfopermth Omsk aa cecepfaa rd b? f*^ 
■oeary (sfrcbm, bob reefaded readily to tben^ 
Tba patn waa oat cf bed m tbe rtb pnaiepoatn diy 
aod aa daebarfrd aa the 5tb noetDprraUt da y aftg 
refoaal to eobiBat to reacetjoa ca tbe rrrbBdaat dfand 
bxb be vaa aifUJtly adrtied to uodafu 
lie wMi'e rf taxirdr free cf ejiapraB* said JbIt ^ 
941. almeal year foCkmas bft etiUaJ ttacb. efn be 

aa »»V-^rd to tW wmee ef Dr Cul I Da fatx c— 
rdunafof ciaafaw abdmfaal paia af *4 boon darxm- 
IkcDaffajwd of dexirt to defecate bat m pUatode 
to Tbe bet acmal boad MWexac U bad beee diy» 
before ailiieten Tbe petteet bad bera oaaeeated aod 
vented ooce oa tlM 7 to tbe bo^xtal Tbe tbdeenaal 
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•ertoiu fuipfcaJ eioergenoe*. CWef UDOQg tbr*e 
ti fpootancotB pwanwperftQocnm (W to p^on 
tkn c4 k boilow vljcni, u>d rixlit ddnl cubphmik 
AbkcrtL Tbe djSciiItIn «hkfa can be enctntn* 
tered In tta coanectlon ue nUatrated bj the 
report* of Penderrna* and KIA- They trponed 
« ca*e ol hepatic teterpodtlaa of the colon mhicfa 
wa* mlrtiLeii for free air la the peritoneal cavlty 
At operatloa, there mere oo tlgu of a perforate 
vl*cti*,bxit catberan acute pascreathit was found 
ScbcDCk TrpoTtet] a case cn a 45 year old u t g i ts a 
who had both a spontaneocs poeuiaopentooeDiD 
doe to a peffonl^ preprlork ulcer asd hepatic 
Ifiterpoallloo ti tbe ctJoru A distinct fluid level 
VIS present oo tbe film* made wrth tbe patient 
la the erect pcaltioQ, while tbose made In the re 
cumbeat tnsitlan abowed the baostral septa of 
tbe gas-fiDed dnteoded colon. 

\ edrulia ma> occnr In tbe tigmoid-cecniQ and 
1 tbe szBall hiteftlne. Tbe most comroon she Is 
tbe sigmoid. 

The lymptoen* ol eolrttka simulate dasel) tbe 
f^nrtlnfi ot oUmt obstTuctlve leskns of the colon 
or satan iDtesthtf depending oo tbe scutenen or 
chronidty 

\ ol tihij of the dgmeid them s decided ten- 
deocvtorecor Bloodgood reports a cue la which 
there wrre 33 attadrs or reeurreoces hi one fas- 
dhidial hi • space of 16 yean. 

Untwwtie* tbe bowel in a cate ol TolrolusaceocD- 
pliibes fwi thing toward retoonag the predispoabg 


oretiolof^icalfactaei. Siatistks appear to ladwatt 
that once vtJvuJut takes place recuirei K t h 
more Hkel) t occur >>aii bnorr A «lrapln qq- 
twwihag snd repl a ce m ept ol ibe boaellDto lu 
nonual abdondoai position appears to be kiul. 
fidenL Since sboTtaflng ol the iDcjtntciy ilg 
moJdopeiv and other procedures have twt pro- 
doced absfactorv results, It b our o^oloo that an 
immediate obAruetK-e resectioa shenld be at 



snotAST 

Twn cases of rreaneut vol aihu ol a sigTEioid 
megacoioo one with bepalocDa phrigms tic b ter 
position of the dgmeJd coloo are reported. The 
presertce ol an a usually lone mobOe tig m u i d b 
the bass: factor for the slmultaneoas occurrence 
of a lelati ely uncocuDoa aod usually distiact 
patboiowKa) coodJtiam, naisel> Tulmhis od 
nepatoniaphTagiiutic Lutcrposltian. 

Immcthate lesectiou ol tbe sigmoid tbenid be 
perl mwd for volmhis when h is at all fesslbie. 
ftCTTRLNCTS 

Bi o cso o o R >7 C Aae.5«nt t^49 fu 
Oiusm, L> Fertsch. JUratfnkraU pro- f 

j Coin i. J Aa. J Rmu 93^ )Q 9 
4. pe\scaoi*a, E r tod SLnx, E, Ai». J KocMs 

I I*DUU’*«,I AjchliwCbo 9 $, jr MV 

S SanxcT. i G. Ar^ Scot 
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tion ibould be rcconuDeoded u & mallnc pro- 
cedare abo ocari> all agrtf that the total 
operatkra Totild be preferred were It not that 
it take* longer to perform that it requires 
greater skill and that as revealed from tc 
cunralated figures from uaselected cSidca, It b 
accompanied bj higher mortallt} 

Many eiperfenced furgeons disagree with 
those who coatend that the cmia can be ade 
quatdj treated citbet before or after a aub* 
total h>-aterectomy bj such procedures as 
trachdorrhapln csoterlzattoo, or Icnr ampu 
taboa VoQ Grmfi has reported 37 cases of 
cancer devdoping in cervkal stomps fotknnng 
partial hysterectomy even after the cerra 
had becQ caaterixed, or cooed, at the lime of 
the h ys tcTCcloroy 

If total hjitereclorny were perforoed rou 
tineJr by all sargeow, by those of great skiD 
as weQ u by those of limited expeneaoe mor 
taCty uodouhtedly would be high. The 
mgeoo who performs sis or eight hs'sterec 
tonues a year should coofioe himself 10 the 
s up ra c erv i cal p rocedure yet the nirgeoo who 
performs, annually a hundred or more should 
be able to carry out tb: total operation ex 
pertly and with a mortaEtj no greater than 
flint of any sargeoo who adheres to the less 
fornudaUe procedure. It Is probably true 
that if all hyiterectomlei were of the com- 
plete type the ollimite mortaBtj srouU be 
greater than it b at present with wpraviguuJ 
hyiterectoro} jJas those cancer deaths result 
ing from neoplastic dbease developing In the 
retained cenix. 

We agree with the many writers who have 
studied the quatlons and who state that it 
docs not neceiaarilv mean that “total abdom 
inti hysterectom} b a dsngeroos and radicaJ 
opermtIoQ when perfoaned bj one expcneoced 
and profiaent In pelvic surgery " It is not an 
opcratioQ for the occasional operator It fa an 
operation for a thoroughlc trained and rt 


perieoced surgnm. With hbo It b a safe pro- 
rtdort and with the majoritv of patlenti re 
quhiftg a hi-stercctorai total hysterectociT b 
the best procedure 

While the value of total hyiteredorm in 
the pirvtntioo of cervical cancer b accepted 
the presence of bemgn dbeaie pim the 
of subsequent cancerous change b 
not an Incoutestable IndicalioQ for paa- 
h\-steTeclociy If the proccdurt b to be accom 
paaied bv increased operative rbk and remit 
In higher mortality than would follow If the 
hyaleiectcrtny were of the supracervicsl type 
The question of which procedure to dect re 
sofvts itself therefore largdy into a matter of 
degree of surgical experience and technical 
■kOI Haiolo L. Foas 

ACUTE CHOLEC\STITIS-^VH\ 
OPINIONS DIFFER AS TO 
TREATMENT 

M ost of the present confudon in 
the care of aotte cbolecyttitb has 
arisen from the difficulty La defin 
Ing what b meant by “acute cboiccystitb 
and by “early operatioa. Acute cholecyxtltb 
has been used by some authors to denote an 
acute attack of pain in the gaQ-bUdder regvo 
or pain plus other fUniral and laboratory 
findings or locrdy a pathological pJetme seen 
In microscopic sections. “Early operabon to 
(ome surg e o ns means early In the count of 
the disease a bile most writers mean a prompt 
IntenTTiboQ after the patient has entered the 
boqstal which may be scvto or dght days 
after the onacL 

To the Hifitf-tan an igreoDent on a/ewdefi 
nitioos wouid aid greatly In the care of these 
Let us assume that an early opera 
boo a 00c perfonaed within *S hours of the 
onset of the acute simptoms that a “mod 
emtdv early operabon” b one ondertaieo 
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UTut b nwiiit In ‘^oite clwlo^^tiU* 7 
Let me attempt to thov henr k k to 

fcnSTTti liiii qoeilHjn. Retmo^Tr re vi e wrf the 
Roo*e\-elt Ho*p»tal cft?« usiog t cl»n 5 c*l 
•tick cooflitlog of pain, temperatorc of loi 
degree*, « leucocjtosu of 13,000 or o\Tr 
mtode ipum and teodemen. Cases of gall 
•tone colic without fe\'er or leucocytoiU were 
exdttded, tod be frankly states that scx-tnl 
cases with an old rupture and kKaCxed absccM 
were not iododed beatttse the) had no fever 
DO kucDcytods and no acute symptoms a 
cept perhaps teodemess and mow^ spasm. 
PosonaDy I feel that one individual ma\ run 
the whole gamut of V'anatlons ttarung with 
gaO-stone colic and ending with gangrene and 
perforatfon u the docise progresses. 

Cave taj'S, It b observed that (nunetflatc 
operadon in our hands gave a okortahty rate 
of so per cent” It b erbieQt from his paper 
that umnedlite operatloa wu practiced only 
00 the OTtically ni whose cooditkin was not 
laproving Delay mmed dangerous so oper 
tUoD could not be avoided. Natorall) the 
moTtaUty would be high m this selected bad 
ruk group. Speaking of the deUjed operation 
be adds ‘^tbstrOdng to note the smooth con 
valescence of piaUents operated upon when 
gangrene perforatioo and locahred abicesi 
hate ensued. ^STiat a humSUating thought It 
11 that gtngrea e perforatjoa, and abscess 
should be present at operatioc in any gall 
bladder TTib is do cntkbra of the au- 
thors of these papers for they are scholarlj 
well written and honest pmenUtkms of the 
material analjied 

FalHs and ilcChire bad similar difficulbei 
They studied onlj those cases 00 wUdi a 
pathological diagnosu of acute choIetysUUs 


had been made and cooduded that the Int 
results were obtained by defemng opcrstioo 
UDtn 73 hours had elapsed Tbev state bow 
ever “TWs eidoded from our review man\ 
case* In which a diagiKMis of acnlc cktiec>ttU 
Us had been made b} both the dJnldan and 
the operating rrrgeoo If tbe*e cases of 
simpte edema of the gaQ bladder which accom- 
panies gall-stone cohe had been Indadcd, our 
resolU would have been materially affected 
and a bnef for rather than against, inunedbre 
operadoD would have been pre*eated " 

Is it not endent that this simple edema of 
the gall bladder that they mendoned b often 
an ear 1 > stage of acute cholecystitb and that 
operalloD in thb stage U safer and better *hsn 
one when real pathological crideoce of poly 
nuclear infiltratkm of the gall bladder Is 
present? 

Roacoe Graham introduces the tens *'ar 
gent operation and argues against it lie 
states that the average length of time from 
onset to adminkm to their hospital was dc 
dayv He makes tUs significant statezDent 
"T^t one can submit to operation within the 
fifst^^ boon a very Large percentage 0/ p* bents 
suffenng from severe and pcribtent UHary 
colic, with a very low operabve rooruHty b 
not surprising He tbo savs “reribtfnt 
UUai> cohe produces an acute choiccj'stila- 
Would It not be better if pauents with acute 
gall-bladder dbeaae could be persuaded to 
enter the hospital ranch sooner than tu di}* 
on an average and then have a proiopt 
operalloo. 

The tlnv wiD come when an educated pro- 
feisioo and an educated public will d em a n d a 
prompt operation eariv In these acote gafl- 
bladder attacks Hofir F Cautat. 
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REVIEWS OF NEW BOOKS 


E very urologist, veteran or neophvte, wll wish 
to read carefully and keep Transtirclliral Prosta- 
leclom^ by Reed M Nesbit in his library for 
continued reference It ably illustrates the modem 
advances which have been achieved in the develop- 
ment of a transurethral method for relieving prosta- 
tic obstruction This method has been the subject of 
monographic reports on several occasions since 
Guthne publish^ his work in 1834 From a wealth 
of personal expenence Nesbit has been able to out- 
hne m detail the methods which have given him 
satisfactory and permanent results The modem 
instruments adapted to this procedure have, in the 
main, been perfected by Amencan urologists and 
manufacturers Nesbit has developed a modification 
of the Stem-McCarthy instrument and, while his 
technique is largely based on the application of his 
own method of removing tissue, his ideas and sugges- 
tions can be wisely utilized by any surgeon familiar 
with transurethral prostatic resection while using 
any other suitable type of instrument This book is 
prefaced by a chapter on the arterial distnbution 
within the prostate gland and its significance m 
transurethral resection A careful study of this 
chapter by Rubin H Flocks will be most instructive 
for anyone who is hopeful of becoming proficient in 
this branch of surgery' Armamentanum, the use of 
the resectoscope, diagnosis and selection of patients 
for operation, suitable anesthesia, and the technique 
of actual tissue removal are discussed in detail The 
illustrations of William P Didusch represent the 
application of a knowledge and skiU in urological 
drawing acquired during a quarter of a century 
They add greatly to the value of the text 
In the discussion on preoperative management the 
subject of “water balance,” so important m the 
proper care of patients with prostatic obstruction, is 
covered in a noteworthy manner Since much of the 
investigative and clinical data on this subject orig- 
inated at the Umversity of Michigan Hospital the 
conclusions are most authontative 
Modem developments in the management of 
prostatic malignant tumors by orchiectomv or cs- 

a m therapy are reviewed in a manner which is 
clear and concise 

Nesbit’s final evaluation as to the efficacy of trans- 
urethral prostatectomy sums up to a most satis- 
factory personal expenence, with low mortahty and 
morbidity, and a high percentage of excellent unnary 
function on the part of the great majonty of his 
patients Vincent J O’Conor 

RccU M Nesbit M D 

‘A.C-b SpringfitJd Hbnolf Qurles C. 


T he second edition of Oulliuc of Roentgen Diag- 
nosis^ by Dr L G Rigler has been brought up to 
date and includes all of the latest changes Some of 
the subject matter has been rearranged The first 
edition has proved an excellent textbook for medical 
students It is concise and well arranged The new 
edition should prove even more useful The only 
cntiasm is regarding the illustrations which have not 
been changed, they are too small and the reproduc- 
tions are not too good R. G Willy 

A MOST interesting account of the contnbutions 
of the medical department of the United States 
Army to medical progress has been wntten by 
Colonel Hume’ This book wall be of interest to the 
layman as well as members of the medical profession 
It should be of especial interest to doctors now on 
duty with our armed forces 
AJl Amenca is familiar with the work of Major 
Walter Reed in the study of yellow fever, of Major 
William Crawford Gorgas and his sanitation of the 
Panama Canal Zone &iown to medical students is 
the work of Surgeon William Beaumont in his study 
of the digestive processes of the stomach through the 
permanent gastnc fistula of the half-breed Alexis 
St Martin Little known interesting facts regarding 
Amencan medicine add to the interest of this book 
The first Amencan textbook on surgery beanng the 
interesting title Plain Concise Practical Remarks on 
the Treatment of Wounds and Fractures, To winch is 
added a Short Appendix, on Camp and Military 
Hospitals, Principally designed for the use of Young 
Military and Naval Surgeons in North America, was 
wrntten by the Amencan military surgeon, John 
Jones, and pnnted in 1776 The history of the 
establishment of the Army Medical Library and its 
Catalogue is most interesting, considered by Dr 
William Henry Welch as Amenca’s greatest contnbu- 
tion to medicine Few of us realize that this is the 
world’s greatest collection of medical books and 
associate with the library is the Army Medical 
Museum, the world’s largest Colonel John Shaw 
Billings was not only the onginator of the Index 
Catalogue of The Library of the Surgeon General’s 
Office of the United States Army, and probably the 
greatest medical officer our Army has ever had, but 
he also onginated the Index Medtctis, later consoli- 

>Odtijnx or Roentoin Diagnosis An Ouintation in ihx Basic 
PlUHCtPI.E3 or DIAONOBIS by the ROENTOEK ilETHOD By Lto G 
Rigler, B S , M B M D ad ed Philadelphia, London Montreal J B 
Lip^ncott Co 1043 

•VicTojUES OF Alary hlEDiciNr SaErmne Accouplishuents or 
THE Medical Depabtiient of the United States Arhv Oy Edgar 
Erakine Hume, Colonel Medical Corps United States Army Philadel- 
phia J B Lippincott Co 1043 
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